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Cathedral unique example medieval cartography. Since the destruc- 
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remarkable for its wealth detail and many carefully executed drawings. 
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IMPORTANT NEW WORK 


POLITICAL GEOGRAPHY 
and the World Map 


Dr. GOBLET, Docteur Lettres 
Member: Académie des Sciences Coloniales 


book containing the final results the research and close observation current affairs 
one who has travelled widely. 

directed not only the specialist political geography, but all capable moulding 
public opinion and thus influencing the conduct states international relationship, the more 
there well thorough understanding the fundamental considerations which ought 
govern those international relations. 


The eight parts into which the book divided discuss the role and sphere political geo- 
graphy, relationship Man and territory, fluctuating populations, concept and evolution 
and and the present political map. 


310 pages, including pages maps and plates. 
Boards, inches. 30s. net. 


AVAILABLE FROM ALL BOOKSELLERS 
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FLEET STREET, LONDON, EC4 
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Select Documents from the 
Foreign Office Archives, 
vols., roy. 8vo. (Published 
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Antiquarian Booksellers 
Marylebone High Street 
London, W.1 
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Journey Arctic 


The story journey horseback from Arctic Finland the 
South Norway. 


“Another Ride, written with horse sense, sanity, 
humour, interleaved with fine 
TREVOR ALLEN, (15/- net) 


The Face 
the Arctic 


RICHARD HARRINGTON 


account Mr. Harrington gives, words and photographs, 
life Arctic trading post vivid and unglamourized, 
but manages suggest the appeal which drew the author back 
again and again.” Times Literary Supplement (15/- net) 


the Eastern Isles 
WURTZBURG 


lifelike and convincing portrait Sir Stamford Raffles, 


SSH 


> 


supersede all previous Beautifully produced.” 

The Times (770 pages, 42/- net) 
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MEDIEVAL LAND 
TOPOGRAPHICAL MAPS 


DEREK PRICE 


FOLLOWING notes are the result attempt determine what instruments 
techniques were used for surveying before 1500. The terminal date is, 
course, arbitrary but must exclude the great changes which came with increased 
activity when the Church estates were dispersed 1540, and must also antedate 
the technical advances and new instruments which became available the beginning 
the sixteenth The evidence considered drawn from surviving 
instruments, texts describing instruments and methods, but above all from extant 
charts which might have been drawn result surveying operations. Navigation 
charts constitute well known phase the history cartography arid may 
excluded from this examination; also mappae mundi may ignored the first 
place, although some them may contain details derived from topographical sur- 
veys smaller areas. Later cartographical techniques have developed principally 
from the medieval land chart, and therefore surprising that the small but 
important corpus estate and manorial maps not better known. 

Surveying Instruments and basic methods direct measure- 
ment were known already antiquity. Egyptian surveyors the second millen- 
nium had excellent measuring lines and rods Greek and Roman agrimensores 
used similar devices, and the bematists Alexander the Great were probably using 
the most ancient method all when they measured longer distances the stadion 
200 average paces. occurrence other lengths well known 
metrological history connection with the furlong, the rod, pole perch, and the 
acre. ingenious mechanical length-measuring device, the hodometer Vitru- 
vius, important the history technology one the earliest instances the 
use trains gearing. practical device, its complexity was probably too great 
for medieval craftsmanship, and one must doubt whether was actually made and 
used before the revival Vitruvian instruments when the first printed editions 
the book were published. 

Other simple instruments known the gromatici and medieval surveyors were 
the variants the groma (or Grecian Cross) and the the former consisted 
two rods right angles which supported each pair plummets for use 
sighting-lines, the latter was long plank with single plumb line suspended from 
pillar mounted it.3 Using these with ordinary plumb-line, the surveyor 
could set out perpendicular lines, establish verticals and horizontals, and every- 
thing needed augment direct length measurement. The medieval craftsman 
needed nothing more for building operations, boundary disputes and military arts, 
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MEDIEVAL LAND SURVEYING AND TOPOGRAPHICAL MAPS 


although each trade and type activity had its own traditional methods and variants 
the principal instruments. 

Indirect Measurements.—There record trigonometric methods ever being 
used for medieval surveys, though tables chords and even sines were available for 
astronomical work. Equally, there evidence that angles the horizontal plane 
(other than the right angles) were ever measured, though occasionally non-rect- 
angular parts buildings were set out the site using geometric construction 
with stretched strings for the lines. The history angle-measurement the vertical 
plane rather more difficult—a suspiciously more difficult problem. 

Methods for determining the height towers and other similar problems occupy 
large proportion all medieval tracts surveying. Basically, all these indirect 
measurements are based the properties similar triangles. The most simple 
method involves the use pole known length set vertically front the 
observer and first described Europe the Codex Arcerianus (sixth century, 
based Roman practice the second century A.D.); known also from China 
(c. A.D. 263) and other parts the Orient. English variant the fourteenth 
century employs mirror placed the ground locate the viewpoint more 
accurately.® 

Another simple method the measurement the shadow length time when 
the Sun has elevation exactly 45°. Since was not always convenient wait 
for this, the device called the Square” came into use; had been de- 
veloped accessory the astrolabe the first (ninth century) Muslim astro- 
nomers. square with each edge divided into two scales twelve divisions, 
perhaps subdivided further. the centre the square was mounted plumb-line 
alidade sight with pinnules that one could sight the sun and read the pro- 
portion shadow length height object; alternatively one could sight the top 
the tower directly and calculate its height using the intercept the shadow 
square and the method similar Many extant instruments include 


full-, half- quarter-square, and there are numerous manuscripts which 


the methods detail. The earliest text English surveying describes 
fourteenth century quadrant fitted, and sections umbra recta and umbra versa 
Chaucer’s “Treatise the Astrolabe’ (these sections are possibly spurious) give 
just the same methods. 

spite such wealth textual description and the existence suitable in- 
struments, very doubtful whether such indirect measurements were ever used 
the practising artisan. After all, there were few instances when was important 
determine the height tower, accessible inaccessible, and even for these one 
could use the 45° shadow direct measurement was impossible. The art gunnery 
was too empirical before the end the fifteenth century demand use, for 
example, estimates the height battlements, indirect measurements were un- 
necessary architecture, and vertical heights were quite irrelevant general 
surveys and boundary problems. must concluded that and large this 
numerous class texts does not result from any statement medieval surveying 
practice, but rather attempt teachers geometry make their subject 
seem practical use. were otherwise, one would expect find measurements 
the horizontal plane just frequently; one does not because the application 
vertical objects much more striking. The many astronomical instruments which 
include shadow square and are thus adapted terrestrial use were probably not 
owned men who made surveys but the learned astronomers having little 
opportunity need for such work. 
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Latitude and many misleading statements have been made about 
astronomical observation geographical position that may worth stating the 
limitations such methods. Throughout the Middle Ages, astronomer (on land) 
could measure angles and therefore latitudes accuracy about minutes 
arc; such determinations were frequently made, sea well land, sighting 
the pole star night the midday sun day, using the quadrant, the dorsum 
astrolabe or, from about 1450 onwards, the mariners’ astrolabe. should 
noted that the normal astrolabe principally instrument for calculating star and 
sun positions, and only secondarily can employed for simple 
modern parallel that the slide rule which includes scale inches and can 
used secondarily for drawing straight lines although its purpose for computation. 

Before the invention the portable chronometer, longitude could only 
measured methods involving lunar position—eclipse observation comparison 
local observation with standard “‘Nautical Almanac” such that provided 
the Alfonsine Tables. Since the moon moves about thirty times more slowly than 
the diurnal rotation the heavens, follows that any method based its use 
independent timekeeper must correspondingly less accurate than simple 
angle measurement. The accuracy astronomical method for longitude deter- 
mination was therefore about 3°, and the whole tables and instruments were 
sufficient achieve this standard the most favourable conditions. Such work, 
however, seems have been done only the great centres academic and astro- 
nomical learning, such Toledo, Oxford and Paris, and perhaps London. When 
longitude coordinates are cited for other places, they have almost invariably been 
derived from the Almagest Ptolemy they have been calculated from distance 
measurements between towns. 

Other astronomical instruments, such sundials and sand-glasses, could not 
used fix position, and the magnetic compass, though used China for surveying 
early the eleventh century, does not seem have been employed Europe 
before the second half the fifteenth century; probably had effect tech- 
niques before the appearance the Romweg maps Etzlaub and others the 
following century. 

Topographical Maps.—One the earliest maps all, the Turin Papyrus (Plate 4), 
topographical plan showing many the features that one finds all medieval 
examples. orientated (north the top), superimposes elevations upon plans, 
and has variable scale, the more important portions being drawn larger than the 
rest. Recent research has shown that the map illustrates the site the abandoning 
Royal portrait statue which was being transported through the gold-mining 
area, along road running from Kosseir the Red Sea, westwards the Nile. 

Another early type map sacrifices cartographical accuracy geometrical 
perfection, and illustrated diagram irrigation survey which occurs 
the Shu Shu Chiu Chang 1247) Chhin Chiu-Shao; similar formalized 
representations are found many European agrimensore The 
Peutinger ‘Table (Copy 1265, based original A.D. 250), the earliest European 
maps, closer the pattern medieval land improves the 
Turin Papyrus adding bird’s-eye views buildings, etc., instead elevations, 
the plan; also reproduces measured distances with considerable accuracy, 
spite the enormous angular distortion, which may ascribed, least part, 
the shape the long roll which the map has been drawn. 

primitive form plan survey map, illustrating boundary dispute, found 
the Kirkstead Abbey Psalter which now Beaumont College, Old 
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The map itself (Plate 1a) was probably drawn 1300, but the boundary deter- 
mination much earlier, 1150. The procedure described follows: 

eight men (four from each side) after laying their hands the Holy 
Gospels (or relics, sacrosanctis) made survey the following manner. Com- 
mencing Filward Mere, little way from Markne (Mere End), and setting 
red board (scutum rubeum) they proceeded directly the outskirts Newham, 
leaving the left hand. From there they proceeded Ellmere Pit and Alger 
Mere and straight Maplebush under Sherwood; and whatever lay the East 
belonged the soke Bolingbroke, and whatever the West the sokes 
Horncastle and Scrivelsby.” 

The map, which probably the earliest English example its kind, shows the 
red board, lozenge shaped and mounted stick, the northern end the 


Plan irrigation survey problem Chhin Chiu-Shao A.D. 1274. From the 
Shu Shu Chiu Chang that author. The total length the canalized river 
stated 118 li=59 km. courtesy Dr. Needham 


boundary. small blot the lower end the river may denote the first boundary 
marker mentioned the text. The five vaccaria (cow pastures) the west belong- 
ing Kirkstead and the four the east belonging Revesby are marked name 
only, and other place-names are marked along the ditch which gives the line the 
boundary. Some the names along the boundary cannot now identified, but all 
nine vaccaria and the boundary itself (which has been preserved) may found 
the modern survey maps (Plate one allows for the fact that the River Witham 
has been the Psalter plan, the vaccaria are very accurately marked 
position. Once more, distances have been recorded quite faithfully, but the 
angles are incorrect. The chart orientated the modern fashion with north 
the top. The wavy lines are not, course, roads but only means connecting 
the vaccaria with the names the manors which they belong. 

quite different sort “survey” shown pair maps (c. 1165) inserted 
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Locations of ‘vaccaria’ according to modern survey 


(a) Plan the boundary between the manors Kirkstead and Revesby. From 
account 1300 survey made 1150. From the Kirkstead Psalter, 
now Beaumont College, Old Windsor. (By courtesy Beaumont College and 
Mr. Bernard Webb) 

(b) The same boundary and ‘vaccaria’ indicated the modern survey maps. 
Guide lines show how the Psalter map gives with reasonable accuracy the positions 
the vaccaria relative each other and relative also the ‘straightened’ River 
Witham 
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Map Sherwood Forest, 1376. From manuscript the possession the Duke 
Rutland Belvoir Castle. (By courtesy the Duke Rutland) 
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Map Sherwood Forest, 1575. From manuscript the possession the Duke 
Rutland Belvoir Castle. (By courtesy the Duke Rutland) 
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The Turin Papyrus map the region Wadi Hammamat, 
1200 B.C. (By courtesy the Turin Museum) 
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Plan the waterworks inside Canterbury Cathedral precincts, A.D. 1165 
From the Canterbury Psalter, Trinity College (Cambridge) MS. R.17.1. 
(Photograph Cambridge University Library) 
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the Canterbury Psalter, now Trinity College, These contain 
pair plans the waterworks inside and outside the Cathedral precincts, and were 
probably drawn the engineer, Wibert, his assistants (Plate 5). ground 
plan variable scale, bird’s-eye views the buildings have been inserted buildings 
are viewed from the south the drawing, and from the north the 
“inner.” All the base lines the buildings have been set parallel, although they are 
not actually so, and awkward juxtapositions sides and fronts buildings occur 
frequently. special difficulty this plan the apparent misplacing due false 
perspective pipes which are supposed above below the ground level. 

The principle variable scale especially well illustrated map drawn 
the University Paris (c. assist determining the boundary between the 
English and Picard Nations that The lower portion the map 
(Plate shows the crucial area, loop the Old Meuse river; the upper portion 
drawn much smaller scale show the territory the south (north the 
bottom) far Brussels and 

map Sherwood Forest (c. 1376) from Belvoir Castle (Plate shows little 
advance over the Kirkstead Psalter The course the rivers shown fairly 
accurately, and two impaled parks and few buildings are shown view, but the 
place-names are strung out straight lines with little regard actual position. 
interesting feature this chart its setting square with diagonals and lines 
marking the cardinal directions and east the top. One may usefully 
compare this map with one the same area (Plate 3), drawn for John 
Manners, third Earl Rutland, about two hundred years later 1575). The 
great change style, convention and accuracy immediately apparent, and the 
difference between typical techniques the Middle Ages and Renaissance thus 
underlined. 

Intermediate between new and old map the Isle Thanet (c. 1414) from 
the Register Thomas Elmham, now Trinity Hall, Cambridge; shows 
similar style the plan Chertsey Abbey (c. 1432) which has been reproduced 
Lynam.'7 Both maps show pictorial representations elevation, and the dis- 
tortion angles caused the measurement distances only. The map 
(Plate exaggerated the direction that the island appears almost square 
instead having twice the extent longitude that has latitude. 

important series later topographical plans included the documents 
relating the Duchy Lancaster the Public Record Office, Some 
them are remarkable paintings oil large canvasses—perhaps they are the 
product single school surveyors. important feature this collection, and 
indeed all the medieval plans cited above, that they are carefully orientated 
the sheet, but without any set convention which point should the 
Out twelve good examples, find four with north the top, three with south, 
three east, one west, and one with the cardinal points the four corners the 
(oblong!) sheet. some cases, indeed, the draughtsman has taken pains set his 
lettering around the edges the sheet such way that there shall preferred 
direction for reading the sheet. 

General Conclusions—The medieval topographical maps which have been 
examined show evidence the use angle measurement indirect determina- 
tions distance. the most they make use only direct measurement estima- 
tion the distance between towns buildings, and the calculation areas 
product length and breadth. The maps contain scales, but distances tend 
correct and angles distorted, except when the surveyor has, probably quite 
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accidentally, measured the three sides some triangle. suit the purposes the 
map-maker, charts may distorted bending compression (to fit the sheet), 
the use variable scale show important features larger scale than 
that elsewhere the chart. Rivers are usually mapped with greater accuracy than 
other features, and elevations bird’s-eye views buildings, mountains and land- 
marks may with great decorative effort, but with consequent 
distortion position the ground plan. The tendency correct rendering 
distances and indifference correct angles makes interesting point contrast 
with the navigation charts the same period, where bearings tend more pre- 
cise than distances. also important notice that these topographical maps and 
plans differ both from mappae mundi and sea charts general lack convention 
about the orientation the sheet; east and north are not especially preferred 
directions, and some cases there may even conscious avoid giving 
the sheet any obvious top and bottom. Most topographical maps cover area 
about miles square; such distance can covered foot and mapped 
from notes made the field, but many medieval maps may well have been made 
from general knowledge the countryside without any sort measurement 
estimation the land the “surveyor.” 

The medieval use variable scale and emphasis topology rather than 
topography well characterized the modern conventional map London 
Underground Railways; excludes unnecessary windings the lines, and makes 
effort preserve angles, but distances are relatively accurate and itineraries are 
exact. the same scheme that found the Peutinger ‘Table, the Gough 
Map Britain, and these medieval land maps. When the magnetic compass 
came into general use, and attention was paid the relative bearings towns, the 
Romweg type map was developed. social changes which gave stimulus 
more exact land measurement led also the development indirect surveying 
techniques, and resulted the comparatively slight elaboration which converted 
the Romweg type into the modern topographical map. 

The series medieval land charts illustrates main line the history carto- 
graphy, and therefore demands fuller attention such has already been accorded 
world maps and navigation charts perhaps greater geographical interest but 
with less relevance the technical history map-making. 


NOTES 


For study early sixteenth century influences instrumentation cartography, see 
Taylor, Regional Map the early Sixteenth Century,” Geogr. (1928) 474. 

good illustration Harpedonaptae (rope-stretchers) using coils thread marked with 
knots regular intervals occurs mural painting (ca. 1400 Abd-el-Qurna; 
reproduced Wreszinski, ‘Atlas zur Kulturgeschichte,’ (Leipzig, 1923). 

The groma could held the hand mounted pole; the chorobates was sometimes 
adapted into type water-level. Further details and figures these instruments are given 
Kiely, ‘Surveying Instruments, their History and Classroom Use,’ Chapters and 
(New York, 1947). 

Blume, Lachmann, Rudorff, ‘Die Scriften der Feldmesser’ (Berlin, 
1852). 

the Hai Tao Suan Ching (Sea Island Mathematical Manual) Liu Hui which 
discussion will appear Needham, ‘Science and civilization China,’ Vol. Sects. 
and (Cambridge, 1956) 

Bodleian MS. Auct.F.S.13,f.112, reproduced Gunther, ‘Early Science Oxford,’ 
Vol. plate facing 335. (Oxford, 1923.) 
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description the instruments and methods given Kiely, ‘Surveying Instruments,’ 
63-83. 

Edited Halliwell, ‘Rara Mathematica.’ (London, 1839.) 

(1949) 337-92. indebted Professor Scamuzzi, Director the Egyptian Museum 
Turin, for providing with photograph the largest fragment the papyrus, and 
permitting reproduce here. The map has hitherto been reproduced the form 
engraved transcript which, though excellent, loses much the detail the original 
cartography. 

Compare the reproductions from extant manuscripts the ‘Corpus Agrimensorum 
Romanorum’ (ed. Thulin) Teubner Classics (Leipzig, 1913). 

For the bibliography the Peutinger Table, see Sarton, ‘Introduction the History 
Science,’ Vol. pp. (Baltimore, 1927). 

survey account and chart was first published Webb, Reports and Papers 
Lincs. Architectural and Archaeological Society, (1944) 141-36. must thank Mr. Webb 
for placing his photostatic copy the map disposal, and the authorities Beaumont 
College for permission reproduce it. 

The Psalter Trinity College (Cambridge) MS. R.17.1, and the maps are inserted 
into the volume folios full description them given Willis, 
Architectural History the Conventual Buildings the Monastery Christ Church, 
Archaeologia Cantiana, (1868) 1-206, especially pp. 

Boyce, Controversy over the Boundary between the English and Picard 
Nations the University Paris ‘Etudes d’Historie dediées memoire 
Henri Pirenne,’ pp. 55-66 with reproduction and transcription the map (Brussels, 1937). 
The map itself the Archives the University Paris, Register folio 

Both Sherwood Forest are the possession the Duke Rutland, Belvoir 
Castle, and must express thanks for his kind permission reproduce them from photo- 
graphic copies the Map Room the British Museum. 

The Register Trinity Hall (Cambridge) MS.1, which has been fully edited the 
Rolls Series Hardwick (London, 1858) with excellent facsimile the map, from 
which this reproduction taken. 

Lynam, ‘British Maps and Map-Makers,’ Plate colour, facing (London, 
1944). 

The following charts the Public Record Office, London, are catalogued Henry VII 
Henry VIII: M.R.1, and MPC. 30, 41, 42, 45, 55, 56, 59. 

Public Record Office, MPC.41. 


DISCUSSION 


Afternoon Meeting, 1954 


Before the paper the CHAIRMAN (Mr. Skelton, British Museum) said: Dr. 
Price’s record shows that has qualifications somewhat unusual nature. 
Research Fellow the History Science Cambridge University, and you 
will have heard his discovery manuscript astronomical instruments which 
attributed Chaucer, and that contribution not only the history science, 
but humane studies. 


Price then read his paper 

The CHAIRMAN: Dr. Price has shown that there plenty material medieval 
topographic survey for argument discussion. personally have learned some 
material had not known about. 

Professor must first congratulate Dr. Price most interesting 
and suggestive paper, although going challenge him one two points. 
said, for example, that the old mathematicians added section practical 
measurement, e.g. the height towers, their tracts simply make out that 
geometry was But there was demand among medieval people that learning 
should true that the scholar himself did not make the measurements 
exemplified, any more than the arithmetic teacher modern days actually mowed 
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meadow papered room, and unfortunately have records from stewards, 
architects and estate surveyors, who were not literary men. There possible source 
information that might more thoroughly explored, the records, familiar his- 
torians, the building castles, cathedrals and the like, where should expect 
survey. recently came across paper the Oxford Masons, Gee, the 
Archaeological 109 (1952) 54, quoting the Bursar’s accounts, and there were 
one two references plats and plans, and two mentions money spent 
levelling instrument, possibly such one Dr. Price described. But while the master 
mason viewed the site proposed building, survey mentioned. The scholar 
always taught that geometry arose from practical surveys after the annual floods 
Egypt, and that had three parts—altimetria, longimetria and stereometria, 
Hugh St. Victor substitutes, cosmimetria. section actual methods and instru- 
ments forms part the Treatise the Astrolabe written about 1271 Robertus 
Anglicus, who describes the use the umbra recta and umbra versa the back the 
astrolabe, well that the mirror and the plain staff. medieval estate surveys, 
more was required than the dimensions the arable fields and meadows. This 
was given only the nearest acre half-acre, for which the perch rod sufficed. 
Indeed, seems probable that the steward was often satisfied with eye estimate, 
area calculated the amount seed required for sowing the field. should 
perhaps look the military engineers for the first serious use geometric survey. 
There are well executed plans and maps fortifications and sea harbours early the 
sixteenth century, and there manuscript gunnery dated 1471, which said 
entirely mathematically based. Unfortunately have only seen single page it, 
which showed levelling for range finding. This manuscript was written practical 
man, gun-founder, his native German. obvious that not until literacy became 
general, and scientific works were written the vernacular, could theory reach the 
actual artisan, and translated into practice. 

field than Professor Taylor and, indeed, only impinges work with some 
the instruments which survive. believe said that the orientation churches 
departs sufficiently from the line indicate that the churches were laid 
out approximately, and without the use instruments. One would think that 
instruments for doing the job had been available, more trouble would have been taken 
achieve accuracy. 

The language the surveying theses the sixteenth century seems imply that 
surveying was new art; that the surveyor was somebody who had not been heard 
before. Also the instruments which have survived from the medieval period seem 
little adapted for laying out angles horizontal plane. The astrolabe 
example which has survived admirably adapted for vertical measurement, but 
small experience have not come across anything the period which would 
suitable for measurements the horizontal plane. 

Mr. Crone: should like join thanking Dr. Price for providing this 
material for discussion. not sure what implied with regard the Kirkstead 
document; was suggesting that there was any special technique for the 
field? mentioned men walking straight line along the drain. Was suggest- 
ing that the same time they were taking the positions the villages either 

Dr. Price has been, great extent, speaking land survey, and different con- 
siderations come into the question when are talking about map. For the Gough 
Map the fourteenth century, covering England and Wales, there must surely have 
been some method arriving the relative bearing one place from another. 
Whether there any evidence that this was done the magnetic compass, not 
know. 

some medieval maps there are few small pieces evidence for some kind 
survey. For instance, the Matthew Paris map, there not bad representation 
the river system Yorkshire, and the Ebstorf map the draughtsman has made 
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Plan the boundary between the English and Picard Nations the University 
Paris, 1357 Archives the University Paris; Register folio 35” 
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Map the Isle Thanet, From the Register Thomas Elmham, now 
Trinity Hall (Cambridge) MS. (Photograph Cambridge University Library) 
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attempt sketch Lake Constance. Were these features simply drawn somebody 
who had eye for direction and who made rough sketch what had seen, 
was there some other more accurate basis? the Hereford World Map, the evidence 
for the use itineraries strong. seems the draughtsman took written 
itinerary and copied down the names the stages more less straight line. 

These are some the problems which are suggested what Dr. Price has told 
us; there evidently need for further research into medieval survey. 

Mr. Kenney: the Kirkstead map, suggest was drawn that 
because was road map. There are hundreds road maps with straight line 
running through, that the resulting strip could carried easily. regard the 
history surveying, would have thought that time the historians various 
branches science would able piece their story together, and then should 
able fit the history surveying into its proper place, bearing mind the amount 
and type knowledge available different times. the sixteenth century this 
country, for instance, would have great difficulty finding very much apart from 
the printed books: should say that the practising surveyors left very little behind. 

most the books the astrolabe was pictured vertically for reading the vertical 
angles, but laying flat one might also read the horizontal. And there see the 
beginning the famous surveying instrument, the theodolite. the middle the 
sixteenth century there was published the first book the theodolite with pictures 
used vertically and also horizontally. 

Dr. Price: answering few the points raised, let first reply 
Professor Taylor. agree with her that necessary for one make 
categorical statements; that the only way which lecturer can make lasting 
impression. still very doubtful whether any indirect measurements were made 
during the Middle Ages. cannot see any use for all these treatises one does not 
allow that the teacher geometry was concerned with inventing practical uses for 
geometry. gunnery, perhaps angle measurements were beginning made 
1471, but think Professor Taylor will agree that before that, say, the year 1450, 
measurement heights towers would have been quite useless for gunnery, though 
possibly applicable scaling ladders. 

Dr. Sherwood Taylor’s point regard the orientation churches, 


found very surprising that some courageous gentlemen had measured 633 
churches England and Scotland. have the measurements and think 
can show pretty definitely from those that the actual practice was neither guess nor 
make approximate determination the meridian using the sun. the day 
when they started building, date chosen random, they took due East the point 
which the sun rose; and think they did this with tolerable accuracy. That the 
only hypothesis that will account for the results, namely, that churches 
may orientated almost 45° off the meridian and there great preponderance 
churches the north east rather than south east. The statistical analysis agrees 
very nicely with the idea that for the particular longitude and the particular time 
year they took the point sunrise due east—an ancient method, one theoretically 
unsound but easy use. 

the horizontal astrolabe, feel certain that the instrument was never used 
this way, least not before the sixteenth century. might even further and say 
that contrary common belief, the astrolabe was seldom used for observation; 
primarily was calculating instrument. really star map. You have all seen 
the circular star maps used Boy Scouts. When disc turned round shows 
where the stars are any time any day the year. The astrolabe the medieval 
equivalent such rotating star map. The slide rule calculating instrument 
which usually includes scale inches. we, therefore, say that the slide rule for 
drawing straight lines? Similarly must not make the mistake saying that the 
astrolabe primarily instrument for observation; was much too expensive and 
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too elaborate used much for simple observation. There observing scale 
upon well because well divided circles were costly and difficult things make. 
Once there was one the calculating instrument might also used for taking 
altitude measurements which could then used calculation. Perhaps the real 
function the astrolabe was impress the clients the astrologer rather than 
serve any scientific purpose. 

cannot answer the point brought forward Mr. Crone, how and when the 
maps were actually drawn. fairly evident that they were not drawn the field. 
Those maps the beautiful illuminated psalters kept the Abbey might have been 
copied from rough sketch; more likely they were made from memory some 
person who knew the terrain. 

The Kirkstead Psalter gives early English account survey actually progress 
and clearly was very simple affair. another point made Mr. Crone 
regard the Gough Map and the Mappae Mundi. think the basis construction 
must have been the table road distances. Mr. Kenney remarked, simply 
road map; that its main function. the fact that the Gough Map better 
representation the land England, the north-south lengths that are deter- 
mined they could not measure astronomically because longitude measure- 
ments were never made. Apart from the few road distances going think 
they must have spaced out the roads best they could guesswork. almost 
the same thing. What probably happened was that the north-south distances were 
aided the great accuracy with which was possible measure latitude even with 
the most simple apparatus. Practically with nothing more than the naked eye was 
possible get latitude right within half degree. Using piece string, plumb bob 
and strip wood marked out pencil, one can get accuracy minutes arc 
with little trouble. That one the peculiar things about medieval 
easy get accuracy about minutes arc, i.e. about one-fifth the apparent 
size the sun moon; but tremendously difficult get any greater accuracy. 

One last point about the theodolite: with all due respect Professor (for 
know she has maintained that the Polimetrum was the precursor the theodolite) 
appears that the real precursor the theodolite was the torquetum, which was 
theodolite mounted the plane the ecliptic that was possible measure 
astronomical latitude and longitude. astronomical instrument was longer 
used the middle the fourteenth century. was revived, however, Regio- 
montanus and does everything the theodolite does. Probably these astronomical 
instruments were only turned land use because the great activity the early 
part the sixteenth century. fear not know quite enough able trace 
the influence the dissolution the church lands round about 1540 the rise 
map-making. obviously had tremendous influence, but the same thing was taking 
place elsewhere. all European countries, especially Germany, France and 
Switzerland, surveying instruments about the middle the sixteenth 
century, and there the land ownership did not change just the same time. 

The CHAIRMAN: Mr. Crone drew attention maps larger areas evidence for 
some kind survey. instanced the rivers the map Matthew Paris. The 
same kind unusual accuracy seen the mapping river systems other 
medieval maps England. later maps similarly primitive type, for instance 
Russian maps Siberia the seventeenth century, the emphasis the rivers, 
and seems that one can deduce from this that the rivers were emphasized because 
they were the lines communication. Once one got out small area, the only 
other kind map needed with any particular accuracy was route map, whether 
map roads river systems, and the features emphasized were aids communi- 
cation. 

your behalf thank Dr. Price for his extremely interesting and stimulating 
lecture. 
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THE HISTORICAL DEVELOPMENT 
ADEN’S DEFENCES 

VERY COMMANDING point and almost every mountain summit crowned with the 

ruins fort which probably dates back far the Himyaritic Empire. 

broad paved path not unlike Roman military road leads the top Shamsan, the 

highest peak and sufficient the sea-ward defences exists attest the original strength 
and solidity these 

The above description Aden 1839, the year the British occupation, taken 
from Captain Playfair’s ‘History the Yemen.’ once summarizes the nature 
Aden’s defences since earliest times, namely, the use the semi-circular ring 
volcanic cliff which surrounded the ancient settlement Crater three sides and 
the fourth the defence the harbour itself. 

not possible from historical records from the remains that exist state 
precisely the origins Aden’s defences. The Periplus the Erythraean Sea describes 
Aden village the and mention made walls forts. Remains 
Mareb the Yemen however, and elsewhere Zafar and Hajar and 
Husn Ghurab the Hadhramaut, reveal the ability the Sabeans and Himyarites 
constructing massive walls. Mareb itself the encircling wall was pierced with 
four gates and was probably about metres thick. Hajar when visited 
Lieutenant Wellsted 1835 contained wall averaging 30-40 feet high flanked 
square towers erected equal distances. 

ever such structures once existed Aden they have been destroyed. may, 
however, argued that the Aden tanks are Himyaritic Persian, then construc- 
tion lesser walls watch towers was feasible. fact there are least three 
tanks surviving the summit Shamsan today, two adjoining ruined forts and 
solitary one joined ruined drainage channels. The style construction, shape and 
plastering identical with that much the ancient water conservation works the 
valley. 

Research the Aden tanks whole, however, does show that there little likeli- 
hood their all being constructed one time, and that least some are earlier 
than the Middle Ages. view this the existence series tanks the Shamsan 
range not sufficient evidence that pre-Islamic fortifications existed there and 
fact historical records suggest that the series forts the summit were almost 
certainly constructed the Middle Ages. 

According the Arab historians, Ibn Mojawir (the author the Tareekh 
Mostabsir) and Abu Makhramah, “‘the first build walls Aden were the Beni 
Ibn Mojawir prefaces this information the amusing story certain 
sea captain who came Aden night and sought suitable place deposit 
his merchandize without paying customs duty it. discovered his suitable 
place, house whose owner gave him assistance smuggling his merchandize. 
Much his dismay the owner the house turned out none other than the 
Governor Aden who, however, regarded the matter rather joke and reassured the 
Captain telling him comforted and set your heart customs dues 
were waived, and the Captain was presented with 1000 dinars spend Aden. 
Nevertheless the Governor gave orders that the wall the sea shore should 
extended from Husn Khadhra (on Mansuri Heights) Jebel Hokat, they 
constructed very weak wall and fell down heap and was destroyed the 
continuous action the waves upon it. When was ruined, second wall inter- 
laced reeds was built top it.” 
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There appear three main reasons for this wall building Aden under the 
the twelfth century The first reason seems have been the 
necessity stop smuggling through the harbour, otherwise Ibn Mojawir’s story 
has relevance its context. The second factor was defence. Aden, under the 
Beni Zuree‘a, was governed unusual administration. When the Suleihites con- 
quered Aden the twelfth century was under the rule the Beni Ma‘an who 
remained Governors under their authority. Aden was later given dowry 
certain Lady Sayyidah bint Ahmed and the Beni continued pay tribute 
her but later declared their own independence. They were defeated and their rule 
terminated and Aden was placed under the authority Abbas and Mas‘ud (the 
Beni Zuree‘a). Abbas held his residence Aden which adjoined the gate 
the city near Main Pass and held authority over the trade the interior 
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Arabia. Mas‘ud held the castle Khadhra which was situated what now the 
Mansuri heights and held authority over the coast and shipping and the city. 
The defences Aden under the Beni Zuree‘a were therefore two main strong- 
holds. The first these was the fortress Jebel Ta‘kar the region the main 
entrance Crater, key point the city’s defences. The second stronghold, Husn 
Khadhra, guarded the Isthmus which was marsh those days and also com- 
manded the harbour area. There mention fortresses Sira Island 
the Shamsan range whole from the Arab records when describing this period. 
Abu Makhramah records that prior the rule the Beni Zuree‘a Aden the 
majority its houses were built palm leaves because the shortage stone which 
had brought from Abyan.? Only wealthy people, therefore, could afford use 
for houses. According Abu Makhramah when Abu Hassan Kufee came 


According the author the History Taj ‘Arus, Ta‘kar was one the heights 
Aden the left side person proceeding through the gate out the city. 

This reads strangely. There very little building stone the Abyan area, where indeed 
most the buildings even today are mud brick above the plinth level. Aden has itself much 
more plentiful quarries. Abyan some miles eastward Aden. 
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Aden introduced quarrying. purchased slaves from Zinj (East Africa) and 
made them cut rock from the Aden mountains, carrying their backs.” 

matter conjecture how much twelfth century work the Zuree‘ites exists 
today. The site Husn Khadhra marked hump-backed rock the highest 
point the Mansuri range and immediately adjoining are ruins fort and tank. 
constructed rubble masonry with little use brick and there wide scatter 
plaster. Captain Haines his report Aden 1838 mentions this fort and states 
that “‘merely requires now complete ruin and there archaeolo- 
gical evidence indicate more precise date for its construction other than that 
almost certainly the original twelfth century site. 

Jebel Ta‘kar near Main Pass and overlooking very inaccessible. 
are, however, remains least two forts and tank similar those and 
ruins low walls. The bulk this work appears part the Shamsan range 
defences whole but the tank possibly part earlier fortress. 

The reed wall along the shore Crater remained until the governorship Abu 
‘Omar bin ‘Uthman bin ‘Ali Zinjabili Takriti who was appointed 
Turan Shah bin Ayyub the departure the latter from the Yemen the year 
A.H. §71 A.D. 1175. Zinjabili according Ibn Mojawir “built wall upon 
Jebel Manthar far the end Jebel ‘Urr and erected the Hokat gate it. 
built second wall Jebel Akhdhar which extended from Husn Khadhra 
Ta‘kar upon the summits the mountains and constructed wall upon the 
shore from Sabaghah Jebel Hokat and constructed six gates: Bab 
Sabaghah, Bab Hamwah, Bab Sikkah (it has two gates, the flood water flows out 
through them when rain falls Aden), Bab Furdhah (Customs gate) and through 
merchandize comes and goes out, Bab Musharif which always open for the 
passage people and Bab Hayq which always shut. There also the gate the 
interior (Bab Barr). The walls were built stone and mortar and also con- 
structed the customs house, placing two gates.” 

The Arab accounts are agreed that extensive wall building took place Aden 
some time after A.D. 1175. The first wali ran along the Hokat Ridge and the second 
from Husn Khadhra (on the Mansuri Range) over Main Pass Ta‘kar (the 
heights overlooking Ma‘ala). These two walls linked the two key positions the 
Beni Zuree‘a and fortified the approach Aden from across the Isthmus. third 
wall ran along the shore and connected the other two walls, Aden being protected 
its fourth side the Shamsan range. 

The primary reason for this extensive wall building was defence, hence the con- 
centration the Isthmus side. The sea wall, however, was made imperative the 
ruined state the reed construction the Beni Zuree‘a and the far better organized 
customs control during this period. The Ayyubid plan Aden’s defences was the 
basic medieval one and later rulers not appear have varied the plan which was 
essentially one keeping with Aden’s geographical position and its topographical 
features. 

The records give little assistance dating the elaborate structures the summit 
Jebel Shamsan and Sira Island. The walls the mountains around the Crater 
and series forts intervals are certainly earlier than 1500 Ludvico Varthema, 
who visited Aden 1503, described the city that was ever seen the 
level ground. has walls two sides and the other sides there are very large 
mountains. these mountains there are five This enough evidence 
date much the Shamsan work prior 1500 but the question still remains 
whether the earlier Islamic period was that their original construction. 

Evidence from the end the thirteenth century (c. A.D. 1290) does, however, make 
probable. According the historian, Khazraji, after the death Sultan Malik 
Mudhaffar (towards the end the thirteenth century). Mu‘eyyud out for 
Aden, being resolved attempt its capture. proceeded Aden and examined 
the place. descried one side thereof dilapidated but skilfully constructed 
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defence work. sent for one the hunters who followed the chase round about 
the mountain, ask him concerning and the paths it, whether was easy 
difficult access, whether there was road not leading the gate Aden. 
The hunter remembered that there was road which man could reach the 
gate the town. said him ‘Would possible for thee take with thee 
some troops and march them the place thou hast mentioned?’ And answered 
But the Sultan concealed his design, and retained the hunter near him. When 
the time the sunset devotions was passed, sent with the hunter 300 the picked 
men his infantry, enjoining them not show themselves until they should see 
the Sultan their vicinity. they marched company with the hunter. When 
Malik arose the morning, collected his forces and took the direction 
towards the gate, where the governor had already assembled levy within the town 
for the defence the gate. Malik Mu‘eyyud came near them, and they were 
disposing themselves battle with him, the infantry mentioned above rose 
against them, shouting from the summit the mountains and rushing down the 
gate, which they took possession. The Governor fled with his levy into the interior 
the town. Thus (i.e. the Sultan) possessed himself Aden though man 
ambition had ever before taken 

This account from the late thirteenth century would suggest that either 
walis existed all over the range near Main Pass and towards Jebel Shamsan 
itself that result secret ways into Aden across the lip the Crater (perhaps 
paths used fishermen today) was imperative build extensive walls along the 
whole range during the fourteenth and fifteenth centuries. 

During this period when Aden was attacked from the land the general defence 
the city was based plan which kept large bodies men inside Crater yet the 
same time retained special force combat attacker the region Sheikh ‘Uthman, 
village miles from Aden the north end the isthmus. Malik Majahid attacked 
Aden twice during this period (i.e. the Rasulide dynasty). based himself the 
village Lakhabah near Sheikh ‘Uthman and defeated Aden force sent attack 
him. Rather than allow his defeated men embarrass the garrison inside the city, 
the Governor refused allow them retreat into Aden and they were compelled 
stay the adjoining village Mabah until Mujahid occupied it. The latter thus 
advanced across the Isthmus Jebel Hadid but was met another Aden force and 
fell back Lakhabah, his original base. 

Mujahid later made second big attack Aden and succeeded adopting ruse, 
similar that Malik Mu‘eyyed with Yafai‘ infantry who had deserted from the 
Aden side. The Aden forces was the rallied forth fight outside leaving 
the gate Main Pass almost completely unguarded. 

Why did the Aden forces run the risk defeat the coastal plain? The two 
most likely reasons for their sorties would have been assure themselves their 
water supply and the full use their harbour. Ibn Battuta describes Aden having 
fresh water except from the tanks, “for other drinking water great distance 
from the town. The Arabs often prevent townspeople coming fetch until the 
latter have come terms with them and paid them bribe money 
was essential therefore that the plain near Sheikh ‘Uthman should held view 
its water supply. Since shipping the old harbour Aden might also threatened 
enemy holding the isthmus, this would have been added reason for occasional 

Sultan Abd Wahab Ibn Tahir (c. 1500) constructed aqueduct over 1600 
yards long from Bir Amhait (near the modern village Dar Amir, adjoining 
Sheikh ‘Uthman) tank the foot Jebel Hadid. appears certain that the 
Isthmus defences, the old were part constructed defend this 
tank which, although now destroyed, must dated about the year 1500. 

Alfonso Alboquerque attacked Aden 1513 and the city’s defences were put 
the test. But Aden’s walls the land side were unaffected as, unlike previous 
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attacks, was sea raid, the sea wall and the castle Sira Island bearing the 
brunt the attack. Alboquerque noted the forts Jebel Shamsan. ‘“There are 
many castles and towers which seem thing made more for the sake beautiful 
appearances than profitable for does not appear have realized that 
land attack from Ma‘ala over the heights was possible with local guide who knew the 
way and that for this reason the elaborate walls had been erected. 

According Alboquerque City stronger the side the land than 
that the sea. There are two places where entry may effected. From this 
mountain which overlooks the City comes wall very steep ascent reaching 
down where the sea touches the City wall, which would about the same length 
Lisbon from the Golden Gate the gate the dock-yard. And this wall lies 
opposite the harbour which the Moors call Focate [Hokat Bay] which the road 
whither all the ships proceed lie anchor, and there are two towers there with 
bastion, wherein the Moors have artillery and catapult. [The word used trabuco 
military engine used for throwing large masses stone against the enemy.] 
this harbour lies little island sharp rock, with not blade grass upon it, 
separated from the City and this the Moors call Cirah the which has mole 
mass wall crossing the harbour and sheltering the ships under from the East 
wind (the Azayb), which when comes, furious that they suffer greatly from 
its effects. And the head this Mole they have tower and bastion, both very 
strong.” 

When Alfonso Alboquerque returned Aden for the second time found that 
Sira Island was surrounded wall with many towers which the Governor 
Aden Mira Merjao (Amir Mirja‘n) had constructed case the Portuguese should take 
and fortify themselves it. This fact combined with the evidence from Abu 
Makhramah very useful. enough evidence date the bulk the wall struc- 
tures Sira Island the early sixteenth century. Abu Makhramah his account 
refers twice the Sira Island defences. the first records for the building 
already mentioned Dar Bandar] remained until the Franks [i.e. Portuguese] 
came Aden the beginning 919 and they occupied the building and they 
emplaced cannon upon and they fired into the town from it, causing some damage. 
was destroyed and compensate for the castle was built which situated 
Sira Island, commanding castle which commanded the Port.” 

his account Sira Island Abu Makhramah qualifies his term castle the 
word (qadeem). ‘This may well have some significance unlikely that 
would use the word signify structure erected after the Portuguese attack, 
quite recent event. There was probably much older castle the top Sira 
Island which was incorporated into bigger structure after the first Portuguese attack. 
such the case then likely that the triangular fort which existed until 1839 
the summit was old and the outer walls more recent. 

This appears confirmed Varthema’s account which dating from 1503 and 
therefore prior any Portuguese assault mentions castle top Sira Island. 
Alboquerque anchored for time harbour called Ujufu which must signify Ras 
Hejaf the Ma‘ala foreshore. describes the bridge the aqueduct across the 
swampy Isthmus and the gate the Main Pass which had two strongly fortified 
towers. 

His main attack Aden, however, took place Crater against the sea wall. Accord- 
ing the account Alboquerque decided that Garcia with the greater part the 
soldiers, fidalgoes and cavaliers whom could muster were proceed assault the 
wall with scaling ladders the left-hand side, where the Arabs (the Moors, according 
the Portuguese) had posted the bulk their forces. that side was gate which 
according Aden tradition was the one through which Aden must captured. 
Garcia tried break through this gate but found was walled inside. the 
meantime Alboquerque himself with the rest his force was attack the right- 
hand side and Joao Fidalgo, the captain command the trained bands, was take 
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position between the two, having with him broad scaling ladder, means 
which six men could mount abreast. the same time Anrique Homem, with body 
hundred ordnance soldiers was cross the summit rock which ran level with 
the wall, easy access into the city. When the Portuguese reached the top the 
wall they were leap down inside. 

The plan encountered number set-backs several the ladders broke, but 
eventually Garcia succeeded reaching one the turrets declared that 
Garcia Sousa was the first plant his banner upon one the (Cubelo). 

Garcia, however, was wounded ‘‘and when saw that the scaling ladders were 
broken, and that himself could nothing, wounded and evil plight was 
ran along the top the wall, with the men whom had with him and made his 
way Afonso d’Alboquerque learn from him what was done. When 
Afonso Alboquerque saw him this sorry condition, streaming with blood said 
him ‘Sir nephew, not excite yourself, for this orchard cannot produce any other 
kind fruit than this; and although these Moors now get the best have 
broken our ladders, trust our Lord that some other time may revenged 
upon Then ordered him make his way along the wall with his men see 
could burst open any port-hole embrasure, let some twenty thirty 
cross-bowmen musketeers pass through it, order help those our forces who 
were the top the wall, and fortify themselves turret which they had already 
taken while himself mended some the scaling ladders order make second 
attempt get 

Garcia burst open the embrasure (it was about the height man inside) and 
when the Portuguese saw that all was cleared they all made straight for it. Garcia, 
however, who had been given strict orders that only cross-bowmen and musketeers 
should enter, tried hard prevent any other but these from entering. The Arabs had 
seen the small number men the wall and that the scaling ladders the Portu- 
guese were broken. They swarmed the mouth the embrasure prevent 
entry and blocked with lighted straw and rubble. Most the party cross-bow- 
men and musketeers had been killed and others wounded entry was impossible 
due the suffocating smoke. The other party top the wall lacked lances and 
could little drive the enemy away while they were closing the embrasure. 
None the attempts capture Aden really succeeded and the end Alboquerque 
abandoned the attempt and sailed away. 

Two prints the sixteenth and 1572) about the time the Portuguese 
attack show Aden girdled three lines walls, the latter supported circular 
towers buttresses. The Hokat wall shown below Hokat ridge but this 
most unlikely, its defensive power would considerably reduced and presumably 
stood the ridge shown the plan Captain Haines 1838. The Shamsan 
heights have watch towers and the Isthmus depicted wooden draw-bridge and 
next the fortress Husn Khadhra. Sira Island has castle its summit 
and the installations Sira mole are clearly shown. Beyond are watch towers 
Ras Marshag. Captain Haines records ruins there late 1838. 

Aden was its height prosperity the Middle Ages between the fourteenth and 
sixteenth centuries. The Turkish occupation during the seventeenth century appears 
have been one marked decline, which was accelerated after Aden returned 
Arab hands the eighteenth century. This factor makes most unlikely that much, 
any, the essential pre-British fortifications Aden were constructed during that 
period. 

The Elizabethan traveller, John Jourdain, who visited Aden 1609, gives very 
full account its defences but the same time leaves doubt that the Ottoman 
rule was hated and that its results had caused the decay and ruin earlier edifices. 
The sea wall, however, was still good condition judging from his description. 
city walled round with stone wall, very strong, and hath three very strong 
gates, viz. one the north side (Main Pass) with iron gates take and down 
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The attack Alboquerque Aden 1513 from sixteenth century Flemish wood en- 
graving. Sira mole the left the picture and Sira castle directly above it. 


courtesy the British Museum 


Aden about 1572. The island linked bridge probably Hadid. (From Braun 
and Hogenberg: ‘Civitates Orbis 1577) 
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Looking south Febel Shamsan along line British fortifications erected 
the site medieval walls Hokat ridge 


Island from the Hokat ridge 
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their pleasure, and within this gate there are two other gates, one pretty distance 
one within another these two gates are timber, with great nails thick they can 
and the reason why this gate stronger than the other because this way 
the easiest way for enemy assault the City, having other good entrance but 
over rocks the sea. Under their castles the south side there another gate, 
but this gate commonly kept fast, because that way there recourse people, 
because towards the mountains, where there travelling. The third gate 
towards the sea, which towards the west, the castle, which without the town, 
upon the top the island. [This must refer Husn Khadhra the Mansuri 
heights perhaps Jebel All the gates have guard kept them night 
and day. The town situated valley environed about with craggy mountains, 
except the north side where the three gates are; and the mountains there are 
castles and watch towers round about with ordnance them, and watch kept all 
them, although with few men, for that they are situated such strong places that 
one man may keep out twenty. All these forts are within falcon shot the town and 
doth command the whole City. And for the defence towards the sea there island 
Island], very high within musket shot the town, which there very 
strong castle, which seemed invincible they want not men victuals, for 
naturally strong itself there were walls about it, the mountain itself being 
castle; but there are strong walls and platforms it, with good store ordnance. 
This castle commandeth both the town and the road where shipping useth commonly 
ride, but you may ride out shot you please. this castle and the rest 
the forts the city there are not above 300 soldiers; yet they keep the people 
such awe that they dare not look Turk the face. The Arabs are not suffered 
carry any kind arms nor suffered have any weapons their houses for their own 
defence; for our first coming were commanded sell kind armour the 
Arabs, and any them should presume buy any secret would cost him 
less than his which the Arabs might buy, our pieces and sword blades would 
good commodity those parts.” 

When Rocque visited Aden the eighteenth century had once more returned 
Arab hands but the walls were very bad condition. The sea front was guarded 
batteries brass cannon and one two the forts the Shamsan range were 
use watch towers. Sira Island, however, was still the key Aden harbour and 
the defences there were still tolerable condition. Captain Henry Cornwall’s plan 
Aden drawn after his visit 1718 shows the old fortress the summit the 
Island, the lines walls leading from the northern points the Island and the 
mole installations. and large the strongest defences were those across the Isthmus 
from where the chief danger the city came. According Rocque “‘the head 
this causeway commanded fort with guards set particular distances and 
within cannon shot further there another fort oval figure, with forty pieces 
great cannon mounted several batteries and garrison that would im- 
probable attempt descent that side; and the way communication between 
the city and this place there still another fort with about twelve guns and 
Lieutenant Wellsted visited Aden 1835. approaching the harbour noted 
the fortifications Sira Island. rocky island Seera marked former maps 
‘fortified island’ separated from Aden narrow channel about 200 yds. 
width, which dry low water. The elevation the highest point was estimated 
600 feet (compare this with Captain Haines who estimates the height 400 feet). 
the walls and forts which formerly encompassed the summit, single tower the 
verge the precipice now alone 

Lieutenant Wellsted estimated the Shamsan wall being about four miles long. 
noted towers the summit and that one lofty point enormous gun 
swivel had been hauled into position. Both Lieutenant Wellsted and Captain Haines 
give detailed descriptions the cannons which lined the shore Front Bay and 
which were there more for decoration than use. 
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Captain Stafford Haines the Indian Navy carried out valuable survey the 
South Arabian coast between 1837 and 1839 and his information Aden, apart from 
its intelligence value the time Aden’s capture, interest from the point 
view Aden’s subsequent defences after the British occupation. Haines was also 
something antiquarian and the notes made about the ancient fortifications are 
interest today since the latter have mostly been destroyed. October 1837 Captain 
Haines sent general report Aden the Secret Committee then concerned with 
the plans for the future occupation. realized its strategic value and also its defen- 

sive possibilities. ‘‘Aden 

strong nature but 

SIRA ISLAND has now only one tower 

repair, that could called 

150 metres fortification, and square 
situated the north side 
the plain. The hills form 
serrated mountains around 

the town with the remains 
towers and forts upon 

storm from the sea unless 

Seera Island were fortified, 
was the case former 
years. The pass already 
defended and the tower 
Seera would frighten few 
Arabs from approaching 
from the Eastward but 
the southward the hill 
low one place, easy 
ascend and could easily 
taken advantage night 
when Ships Company 
might with ease attain 
possession the tower 
its present state. Seera 
Island about 1,200 yards 
long 700 broad [an overestimate may seen from the map] and 400 feet high 
and has been fortified and could soon placed tolerable state defence. 
lines the old walls being the spot, barracks could built garrison one 
two hundred men who, while supplied with water and provisions, could make 
good against thousands. The remains tank its summit now visible, well 
the wall every accessible point, completely commands the town, also the 
entrance into the eastern harbour and for the convenience unloading boats—on 
its northern point pier has been run out which there battery 

his second report 1838 Captain Haines expanded his information Sira 
Island map showing elevation viewed from the Sultan’s palace Crater 
and sketch plan the medieval walls and tanks. About the latter remarks 
original fortifications have been designed man talent and built strong, the 
triangular fort the summit commanding the whole—all are now decayed and 
dilapidated state except the round tower the North There are two reservoirs 


This was formerly feet high and was destroyed when Sira Island was bombarded 
1839. 
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almost perfect; fact they only require cleaning out and (i.e. 
replastering). 

Sira Island was eventually refortified and apart from the massive fort its 
summit the north-west part the island has large cannon emplacement. Ruins 
the original walls can, however, still traced well the position ruined tower 
and tank the northern slope. One fragment original wall shows rubble masonry 
and plaster similar work Jebel Shamsan. Also the Shamsan Range, and 
the south-west Crater lies another small fort, visible but not readily accessible. 

Apart from Sira Island Captain Haines was impressed the Shamsan defences. 
wall with small forts containing reservoirs for water originally extended along the 
whole range, but has time and exposure gone decay. Some remains are still 
visible; the road ascent is, however, far the most splendid remain antiquity. 
have seen commences about 1000 feet above the elevation the sea, and 
built large, loose stone, beautifully laid that some places appears 
three centuries had not misplaced stone. about ten twelve feet broad and 
built zigzag direction the mountain, the angle elevation varying from twenty 
forty degrees; its whole length the summit, should imagine, between five and 
six thousand feet and some places built keep the line ascent equal twenty 
feet high. What they could have incurred much labour and expense for, cannot 
conceive, for the mountain afforded most perfect barrier for the necessity the 
town, without the line fortifications that originally extended along it.” 

Remains least two forts exist tolerable condition and sections wall are 
still visible. The old fort Jebel Shamsan irregular elongated struc- 
ture built rubble masonry and heavily plastered. circular tank fifteen feet across 
and twelve feet deep incorporated the easternmost room the fort. The walls 
the fort are barely six feet high and appear have been higher even when 
complete. 

Prior the construction the new defences Haines made use the line the 
old wall across the Isthmus guard Aden from land attack and tem- 
porary defences were thrown under the direction Lieutenant Western the 
Engineers. the morning November 1839 the temporary wall was attacked 
body about 5000 men who were defeated with loss 200 killed and wounded. 
This temporary wall according report 1848, time when new defences were 
under construction, was “hardly more than heap loose stones, about feet high 
and feet broad and extending distance three quarters mile across the 
sandy isthmus which divides Aden from 

Much information available from the Aden Government files about 
the permanent defences built the British Moreover, though they are for 
the most part longer used maintained, the works themselves were well con- 
structed still sound state, and may freely examined. Although 
not possible date their construction exactly, quite certain that they were almost 
all completed within about ten years the occupation, though certain small altera- 
tions and additions were made later. 

The layout the defences Aden serves five purposes: the first three date 
from ancient times, the other two came into being with the British occupation 
the area. Firstly, guard against landing the east the town Crater (Aden), 
means wall along the Hokat ridge and various outworks Marshag and 
Hokat Bay; secondly, cover the harbour Front Bay and the same time 

reinforce the defence against the landing the east, means fort and gun 
emplacements Sira Island; thirdly, halt any advance from hostile tribesmen 
means wall protected bastions and demi-bastions strung across the isthmus 
the north side the Mansuri heights, Jebel Hadid and the Main Pass. 

The other two purposes, new Aden and therefore doubly interesting, were con- 
nected with the British use Aden coaling station for the East India sea traffic 


Inspected kind permission the Chief Secretary the Government. 
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will remembered that the East India Company was its zenith this period. 
the same time was realized that Aden offered better port than that hereto- 
fore used. Instead Front Bay, the sheltered waters off Steamer Point and Ras 
Hejaf were used for coaling. was therefore natural protect this harbour against 
possible hostile naval force and the construction Fort Morbut served that end. 
Secondly, the occupying force realized that would not free from the possibility 
rising the population the main inhabited area Crater and wall with 
works along its length and protected high escarpment was constructed along the 
Mansuri heights facing the town, and over the Main Pass; this, together with Sira 
Island, could cover the whole Crater with its guns. 

Although the modern works have parallel south Arabia, Aden’s ancient walls 
show undoubted similarities those elsewhere the area, yet the same time cer- 
tain marked differences. The remaining walls Taiz are much more massive and the 
bastions flanking the gates a—feature absent Aden. Possibly the sea wall was com- 
parable but without evidence impossible say. The mountains forts are more 
the nature watch towers and not compare with the citadel Taiz the castles 
near Dhala‘ the Amiri plateau. The mountain walls were little more than pro- 
tection for men guarding the summits cover conceal movement. Against 
anything approaching modern armament the rubble masonry, brick and plaster were 
useless. 

the same time the mountain tanks, the Shamsan road and the conception 
Aden’s defences former times represent considerable achievement. The idea 
the mountain fort and tank ancient Arabian conception dating far back 
Himyaritic times. can seen Husn ‘Urr the Hadhramaut. The South 
Arabian skill constructing walls across the steepest slopes mountains produced 
its most spectacular achievement Aden although only Taiz can this seen 
today anything like good preservation. medieval traveller attacker the 
panorama its forts, irrespective their defence value, combined with the wild 
nature the terrain must have been most striking. the nineteenth century 
works are the most noticeable relics although for interest they not compare with 
the more inaccessible ruins Shamsan and elsewhere which, being something 
mystery, both date and original purpose, should provide interesting field for 
further research and investigation. 
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VARIOUS DETERMINATIONS OVER 
CENTURY THE HEIGHT 
MOUNT EVEREST 


GRAAFF-HUNTER 


APPRECIATE the problem the height Everest, now brought long stage 
nearer finality recent observation work the Survey 
necessary look back over century effort under circumstances progressively 
lessening difficulty. 

was the mid-nineteenth century that Himalayan snow peaks first came 
under serious observation for height determination; and when first the problem 
terrestrial refraction was encountered unprecedented scale. With noteworthy 
vision Sir Andrew Waugh, successor Sir George Everest, wrote 1845—as 
quoted Mr. lofty snow peaks situated north Nepal are the 
most stupendous pinnacles the globe. Their heights and relative positions 
should form permanent objects the geodetical Within the next ten 
years large crop observations was reaped and came for computation. 

Just how much was known Waugh about refraction terrestrial rays over 
100 miles long from plains peaks—or anyone else that time—is uncertain. 
Waugh had probably read Puissant whose work had been published 1842. 
Therein one may read, paragraph 214, sub-paragraph pratique 
géodésie, trajectoire lumineuse est une courbe toujours assez peu pour 
pouvoir étre confondue avec son cercle osculateur. 

And the next sub-paragraph: est donc vrai dire que réfraction terrestre 
est proportionelle formé par les verticales des extrémités courbe 
réfraction, qu’elle est sensiblement méme, une époque donnée, aux deux 
stations comparées, toutefois leur différence niveau est trés petite.” 

both the above the usual idea the coefficient refraction, still 
general use; but there are wise limitations which have often been forgotten. 
the penultimate sub-paragraph Puissant continues: remarqué 
D’autres observateurs ont méme trouvé par les temps pluie. Later 
paragraph 217 Puissant develops theoretical expression varying air pressure 
and inverse square absolute temperature air; and with factor involving 
the Lapse Rate which says: nous supposerons constante, quoique 
réalité elle varie d’un lieu autre, peut-étre aussi dans méme lieu 
différentes saisons.” 

Puissant says nothing about diurnal variation refraction (nor minimum 
refraction) though this the most important variation the case rays the 
lower atmosphere. Certainly had been well known Colonel Everest least 
ten years earlier, for his reconnaissance for the Great Arc triangulation the 
crossing the featureless plains north Agra was making use maximum 
refraction. wrote instructions Boileau: ““The extent view time 
maximum refraction; this varies from midnight sunrise and generally about 
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Returning Puissant, end paragraph 216, says: 

éléments qu’il est indispensable recueillir méme 
temps que les distances this last counsel has seldom 
been followed; and temperatures were recorded with the vertical angles 
Everest about 1850. spite the theory, there seemed then, and even much 
later, curious tendency assign values appropriate sea level, though 
quite certain that should smaller considerable elevations. Europe, 
was much favour and Clarke proposed for rays over land for Great 
Britain without allowance for height. 

Now long rays high snow peaks are fugitive things, often interrupted clouds, 
particularly the day wears on. Waugh accordingly ordered his observers 
ready begin such observations first light, that opportunity lost. 
Fortunately observations early afternoon hours were secured most cases. 
Waugh had results observations vertical angles Mount Everest from six 
stations the Bengal plains, average height 230 feet, lengths ranging from 
108 119 miles. Closer approach had been denied the Maharaja spite 
Waugh’s repeated urgent requests enter Nepal—an embargo which lasted 
during British administration India. his own system Waugh derived values 
for ranging from and thence obtained individual values 
the peak height ranging over feet, with the world-renowned mean value 
29,002 feet. that time there were not the spirit-levelling connections which later 
reduced the station heights average amount feet. 

These values used Waugh are per cent. too large. proper value 
about (not stated Mr. Gulatee his paper). But that 
time appears that there was more confidence empirical than formula values, 
even though the former were based low-lying rays—not comparable with rays 
attaining height 29,000 feet. Indeed, would have not been surprising Waugh 
had used cannot think that criticism can rightly directed against him 
about refraction. Rather let admire his drive getting these observations made 
and computed. 

About score years later General Walker was investigating refraction 
the Punjab plains where extreme and even negative refraction was encountered 
—diurnal variation refraction the kind that makes the observer feel though 
saucer dawn, later seeing objects sinking below the horizon receding 
ships sea! remained Sir Sidney re-open the question 
Himalayan heights about 1905. was very conscious the refraction difficulty 
and soon set Mr. Shaw observing vertical angles the neighbourhood 
Dehra Dun between stations Nojli (887 feet), Mussoorie (6930 feet), Nag 
(9915 feet) and thence peaks the snowy range distant about 100, and 
miles respectively. Since Waugh’s time, Everest had been observed from six stations 
the Darjeeling Hills, average height 10,600 feet, lying average miles 
from the peak. For Burrard used for rays from the Bengal plains and 
for those from the Darjeeling Hills; and his computed heights for Everest ranged 
over feet with average 29,141. will seen below that these values were 
very proper. 

The formulae for heights triangulation from vertical angles not imply 
either the assumptions” imputed Mr. Gulatee (p. 5). When there 
are reciprocal angles, between stations, the height increment derived (apart from 
refraction errors) refers the circle which the terminal verticals are normal and 
which touches the horizontal plane one the stations. When observations are 
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made unvisited point the radius the circle choice. wrong choice will 
lead faulty estimate the curvature effect. 

When observations several stations are associated the problem com- 
plicated there are significant differential deflections these stations. Spheroidal 
heights may obtained after due correction observed geoidal vertical angles 
and geoidal station heights their spheroidal counterparts. the vast majority 
practical cases such treatment the Everest case was exceptional, 
sensible geoidal differences exist between the observation stations, and the effects 
were aggravated the extreme length all the rays. 

Burrard was very conscious the deflections the vertical, subject which 
brought into prominence two important papers held, however, that 
the deflection data available were too scant for tracing the geoid. Indeed the era 
the geoid had not yet arrived. Practically any derived height, other than those from 
spirit-levelling, had reference locally positioned spheroid with the dimensions 
the Everest spheroid. few years later, about 1910, began studying refraction, 
finding mine material work Mr. Shaw’s observations 1905-9, 
which Burrard’s foresight had provided. Results were published 1913 
lecture before the Indian Science Congress Madras February 1922 gave 
the local spheroidal height Everest 29,149 feet. This was derived, taking 
account all then known deflection data (see above) the computations being made 
the Dehra Dun Computing Office, where they may still found. The geoidal 
data had been somewhat increased from what Burrard had but were still scanty. 
Refraction was derived formula for which temperature had assessed from 
nearby meteorological reporting stations corresponding season and hour, 
had not been recorded—as Puissant had laid down (see above). estimated the 
geoidal rise from the Bengal plains Everest feet, and gave with diffidence 
the geoidal height 29,080 feet. Some years later Bomford proposed increase 
the geoidal rise feet and reduce the mountain height 29,050. This 
figure also given note which wrote for Sir Sidney Burrard 
62. 

The study refraction enabled publish table, numbered Sur., 
giving standard horizontal refraction coefficient, and the rule, stated Mr. 
Gulatee end his paragraph 2,4 for using the value height one-third the 
way along sloping ray. For this lapse rate F./1000 feet was used. Applied 
the Everest observations, with standard conditions temperature and pressure, 
one finds for the rays from the Bengal plains and for those from the Darjeel- 
ing Hills These may compared with Burrard’s and The 
small differences could due departures from standard conditions and 
respectively. With exaggeration one may say that the refraction problem 
for these long rays Everest had been solved. The only outstanding difficulty 
was the geoidal shape, for which many more observations were required. These 
have been provided now the observations.4 

the late nineteen-forties the political barrier entry Nepal was removed. 
The Survey India, for the first time free and now concerned with con- 
trol new irrigation schemes, executed some good topographical triangulation 
Nepal and this passed within miles Everest. meridian connection reached 
from the Ladnia—Harpur side the old geodetic triangulation Namche Bazar 
only miles from Everest. The stage was set for new observations for the 
height Everest, with the difficulty geoidal rise reduced ten-fold. The short- 
sided triangulation brought what were practically geoidal heights and, apart 
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VARIOUS DETERMINATIONS OVER CENTURY THE HEIGHT MOUNT EVEREST 


from ordinary triangulation operations, only the change geoidal slope between 
and the peak needed assessment. 

Provided with this great opportunity Mr. Gulatee planned observations 
broader basis than would necessary for the sole object Everest height—for 
which commended—and valuable extra geodetic information has been 
obtained. The circuit formed the loop new topo triangulation and the old 
triangulation between the sides and was now 
provided with four Laplace points and three extra bases (quality not stated). The 
upshot was circuit-closing errors seconds azimuth, 1/40,000 scale and 
feet position, distance 300 miles. added extension triangulation 
eight stations, flanking the topo triangulation. These extra stations lay elevations 
from 8670 14,762 feet and distances from miles from Everest. all 
them, several the meridian portion, Ladnia~Namche Bazar, and the 
eastern branch Darjeeling, provided deflections both components, from 
astrolabe observations. the spirit-levelling connections Darjeeling and the 
next station Harpur was added new connection Chatra h.s., some 
south Mayam, the nearest the eight extra stations from which Everest was 


observed. One may regret that longitudes were not observed with 
instrument. 

all this Mr. Gulatee had for guidance the some 8000 
miles geoidal sections, observed India 1932-39, astrolabe obser- 


vations were made intervals 10-20 miles. Admittedly the Nepal terrain was 
difficult. The observers deserve full praise. 

From three the extra stations, horizontal angles were taken Everest—the 
largest subtended angle being about 42°. These led fix some feet and 
feet the old accepted position. Fixation snow peak offers difficulties 
that there precise mark intersect. What may appear the highest point 
viewed one azimuth ray inclined some will not regarded another 
azimuth. Moreover the snow itself mobile with wind and time. The new fix 
brings Everest some feet closer the new observing stations, and thus lessens 
the computed height some feet. 

Section Mr. Gulatee’s paper headed the New 
then three main sources uncertainty older are stated and 
illustrative diagram follows. There is, however, nothing new the method. This 
with the handicap scanty deflection data, was used for 1922 The 
diagram shows new concept not included one found Appendix 
Burrard’s, written 1910. 

What new the great simplification the problem due the withdrawal 
the embargo entering Nepal and accordingly the observations which has 
recently been possible make. There nothing new the type these 
observations. 

With the resulting deflections straightforward matter trace the geoidal 
rise, section of.4 Now only extrapolation beyond Namche Bazar for 
miles uncertain—compared with miles formerly—and this short distance 
error much seconds deflection Everest would change geoidal level 
only feet. Mr. Gulatee has gone the trouble, debatable value, computing 
Hayford deflections number points assist inter- and extra-polation 
additional deflections. these says that they “‘produce greater sinuosity 
the deflection and these cancel out almost entirely the integrated height 
effect. Later, the last two sub-paragraphs this section gives computed 
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results geoidal elevations Everest—due simple topography 333 feet; 
compensated topography feet; the actual value derived from multiple deflections 
being feet. 

From the observed and the interpolated deflections obtains the geoidal rises 
between each the observing stations and the peak, and these range from 
feet. also finds the rise between Ladnia and Everest 109 feet. chart 
geoidal contours 5-foot intervals covering region 26° 28° lat. and 85° 
88° long. given. 

Section Mr. Gulatee’s paper headed this set out 
account refraction which there advance what can found 
Survey India publications prior 1930, e.g. pp. 109-14 Mr. Gulatee 
quotes formula from Bomford’s ‘Geodesy,’ which the essential basis the 
refraction table Sur. but has elected use lapse rate 3°-2 F./1000 
feet rather than the mentioned Bomford and used for Sur. The effect 
this reduce per cent.; and the longest the new rays 
Everest, that from Mayam h.s., this increases the computed height feet. One 
can hardly fail notice that change the other sense feet (which 
would agree with the density law given Brunt his ‘Physics the Atmos- 
phere’) would reduce the scatter the new height determinations from feet 
feet. 

his section Mr. Gulatee adopts the role critic some his pre- 
decessors the Survey India, especially Burrard. Burrard opened new 
fields geodesy and most certainly knew very well the significance the height 
29,141 feet which had determined for Mount Everest. Burrard was not talking 
about geoidal heights, nor was anyone else that time. Any thinking person knew 
what was meant and also recognized that there was practical alternative until 
extensive geoidal observations had been made and computed. Burrard did more 
than anyone bring deflections into the geodetic picture and laid foundations for 
the geoidal determinations which were initiated the Survey India prior 
Mr. Gulatee’s recruitment. 

The 1952-54 observations have given value 109 feet for the geoidal rise 
between Ladnia and Mount Everest. When this subtracted from Burrard’s 
spheroidal height the result 29,032; which accords closely with Mr. Gulatee’s 
value 29,028, said for time minimum snow. This latter height smaller 
feet account the new position assigned Mount Everest (see above). All 
this confirms the opinion, held since 1925, that the only outstanding difficulty was 
assessment geoidal rise. And yet Mr. Gulatee tells “the estimation geoidal 
rise between the stations observation and Mount Everest involves extra step 
but has This point was brought out strongly and again 
and estimates geoidal rise were made using the scanty available deflection data. 
Mr. Gulatee has had just the same opportunities doing this anyone else for 
over twenty-five years, and did nothing until all serious difficulties were removed 
access Nepal being allowed. 

Mr. Gulatee now earns the thanks geodesists for providing adequate deflection 
data penetrating the Himalaya 100 miles. indeed unfortunate that present- 
ing the results important work, has signally failed acknowledge how very 
essentially has depended earlier workers. has also been guilty 
plagiarism. His criticisms that most distinguished geodesist, the late Sir Sidney 
Burrard, can most kindly attributed ignorance. 

agreeable conclusion accord hearty praise the triangulators and 
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astrolabe observers whose work has rendered possible the closer approach the 
true geoidal height the “world’s most stupendous pinnacle.” The height 
observations were made months December March, which season precise 
work altitudes approaching 15,000 feet must involve physical hardship. 


Summary altitude results 


(a) Waugh’s value, 29,002 feet, spheroidal height. too low owing 
over-correction for refraction. 

Burrard’s value, 29,141 feet, good spheroidal height. The corresponding 
geoidal height, 109 feet lower, 29,032 feet. 

(c) The present writer’s 29,080 was the first attempt geoidal 
height. The reductions took account any known deflections and the correction, 
feet, was the geoidal rise inferred from the geoid meridians 78° and 88° 
and, more recently 75°. With the recently found value, 109 reduces 
29,040 feet geoidal height. 

(d) Mr. Gulatee’s 29,028 feet geoidal height, season minimum snow, 
years 1952-54. 

not expected that the height snow peak will invariable over 
different years and seasons. 


REFERENCES 


Puissant, “Traité géodésie’ (3me. edition), Tome premier. Paris. 1842. 

Burrard, the intensity and direction gravity Proc. roy. Soc. Ser. 
(1905) 313-15, and Phil. Trans. Ser. 205 (1905) 28, 318. 

Graaff-Hunter, and names Mount Everest and other Occ. Notes 
Astr. Soc. (1953) 15. 


SURVEY INDIA PUBLICATIONS 

Gulatee, height Mount Everest: new determination Technical 
Paper No. 1954. 

Vol. II, 1879. 

6S. Burrard, Appendix ‘Account the Great Trigonometrical Survey India.’ 
Vol. 

Burrard and Hayden, sketch the geography and geology the Himalayan 
mountains and Tibet.’ Delhi, 1907-8. 

Burrard and Heron, Revision the above. Delhi, 1932-33. 

Burrard, attraction the Himalayan mountains upon the plumbline 
Prof. Pap. Surv. India No. (1901). 

Shaw, “Observations atmospheric refraction Prof. Pap. Surv. India 
No. (1911). 

Graaff-Hunter, for atmospheric refraction and their application 
terrestrial refraction and geodesy.” Prof. Pap. Surv. India No. (1913). 

Graaff-Hunter, “The height Mount Everest and other Lecture before the 
Indian Science Congress, Madras, 1922. Reprinted Geod. Rep. Surv. India, (1924). 

Graaff-Hunter, ‘Auxiliary Tables.’ Part (Fifth edition) reprinted, Dehra Dun, 
1928. 

Graaff-Hunter, Dep. Pap. Surv. India No. (1929). 

Guy Bomford, Geod. Rep. Surv. India, (1929) 133-35. 

Phillimore, Historical Records the Survey India. Vol. IV, ‘George Everest, 
(in proof stage, December, 1954). 


4 
4 
fie 
|: 
0 
3 
| 


THE LIBRARY THE ROYAL 
GEOGRAPHICAL SOCIETY 


CRONE 


THE FOUNDATION the Society 1830 one its declared aims was the 
formation comprehensive geographical library. Aclause the memorandum 
adopted the first meeting May 1830 stated that one object was: “‘to accumulate 
gradually library the best books geography—a complete collection maps 
and charts from the earliest period rude geographical delineation the most 
improved the present time; well such documents and materials may 
convey the best information persons intending visit foreign countries.” 
that time, the main interest was concentrated works travel, and books for the 
instruction guidance travellers. the Society established relations with 
foreign geographical societies, collection periodicals received exchange for 
the was gradually built up, and many reports and papers were presented 
the British and foreign governments. paper traces the growth the Society’s 
Library; second will deal with the map collection. 

The Library made slow progress first, partly from want funds, and partly 
from the lack permanent home. 1837, its condition was described 
from However, some improvement resulted from grant £300, 
and 1847 further grant similar sum was made towards binding. Among 
those who took special interest promoting the growth the Library were 
Greenough, first President the Geological Society, Sir Walter Trevelyan, 
and Saunders. Appeals were also made Fellows present volumes. 
1850 the nucleus library had been established, with about four thousand 
volumes and one thousand pamphlets. Two years later, author catalogue, pre- 
pared the Secretary, Dr. Norton Shaw, during the recess was printed and dis- 
tributed. the early days, various arrangements were made for the care the 
Library. From 1854 1857, Trelawney Saunders acted temporarily Librarian 
and later Map Curator. 1866, Mr. Lamprey was appointed Librarian, 
since when there has been succession Librarians, with small library staff. 
the fiftieth anniversary the foundation the Society 1880, the Library con- 
tained rather more than twenty thousand books and pamphlets. The collection was 
then described the Librarian being rich old books 
will seen, much has since been done remedy this. 

addition regular purchase books, the supervision the Library 
Committee, established 1853, the main sources accessions were presentations 
British and foreign government departments and institutions, geographical 
periodicals received exchange (in 1849, these numbered sixty-four, and the 
present time the exchange list exceeds three hundred), and special donations 
bequests books. Among early collections thus received were the bequests all 
their books geographical interest Greenough (1856) and Sir Walter 
Trevelyan (1879), the latter also leaving for their accommodation. 

The content the Library obviously reflects the development geography 
study during the past century and quarter. varying extent within this 
general framework, has also been moulded the past the special interests 
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THE LIBRARY THE ROYAL GEOGRAPHICAL SOCIETY 


the Presidents and Officers the Society, and the Librarians. has been 
noted, was first largely devoted travel, the history exploration, carto- 
graphy, hydrography, and classical topography, which scholars were then 
devoting much attention. But the election honorary membership dis- 
tinguished geographers such Alexander von Humboldt and Carl Ritter, was 
touch early stage with the development geographical thought. the 
whole, however, until the last quarter the nineteenth century, the main interest 
was exploration, which was then extremely active, Africa and Australia par- 
ticularly, and the Library has most the works the great nineteenth century 
travellers. 

The early years the saw important developments British geography, 
which the Society played decisive part. Scott Keltie’s report the Council 
geographical education 1885 was landmark the movement which led 
wider recognition geography the Universities and the schools. When the post 
librarian fell vacant that year, Keltie was appointed from number 
candidates including several have since become famous the learned 
Keltie was busy man engaged journalism and literature, but, the words 
his successor, the work the Library without interfering greatly 
with his other When Bates, the Secretary, died 1892, Keltie suc- 
ceeded him almost matter course, and Hugh Robert Mill was appointed 
Librarian. Two years later, extensive alterations were made the Library accom- 
modation Savile Row. The books were re-arranged, largely the lines followed 
today, more shelving was provided, and electric light” was introduced. The 
Library then contained about 30,000 volumes. 

The changes the approach geography naturally affected the scope and work 
the Library. the previous decades, the works travel and general geo- 
graphy then understood, had been added volumes some related subjects, 
more especially physical geography, geology and hydrography. the close 
the century, scope had been enlarged include most physical and human 
aspects. result Dr. Mill’s personal interests, the sections meteorology, 
climatology, oceanography and economic geography became more adequate. The 
revival interest the Polar regions and particularly the Antarctic, largely due 
the then President, Sir Clements Markham, led the development that side 
the Library, and now strong sets the scientific results British and 
foreign expeditions, and other Polar works. The Library also has the collection 
Arctic books formed Feilden. 

Much attention was also given building collection the periodical pub- 
lications geographical societies home and abroad. systematic list current 
geographical books and papers was included the Geographical Fournal from its 
first number 1893, and these entries formed the basis the subject catalogue 
cards which maintained the Library. 1918 these lists ceased appear the 
owing paper shortage, and were published separately two three times 
year until suspended 1940. Since 1951, they have appeared twice year 
geographical literature and maps.’ 

Until more geographical societies and institutions with adequate periodical pub- 
lications were established, much research interest geographers was published 
academies science and general scientific journals. Consequently the last 
century the Library acquired number periodicals such the Abhdndlungen 
the Bavarian and Prussian Academies Science, the memoirs the Russian 
Academy, and the the Franklin Institute. From this period there are also 
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sets general periodicals such The Athenaeum and The Quarterly Review. With 
the progress specialization, the policy now concentrate the more purely 
geographical periodicals. The Society’s holdings are included the ‘Union list 
geographical serials’ compiled Chauncy Harris and Jerome Fellmann 
(Chicago, 1950). short title list arranged alphabetically and list Russian 
periodicals are also obtainable from the Society’s Office. The former contains over 
five hundred titles, mainly publications geographical societies, which half are 
current. world wars inevitably caused gaps the foreign sets, but these have 
been made good considerable extent. 

the end 1900, Dr. Mill resigned take charge the British Rainfall 
Organisation, having discovered the days were over when the Library the 
R.G.S. was comfortable study which the Librarian was free read all 

was succeeded Edward Heawood during whose term office the Library 
underwent two major moves, first from Savile Row Lowther Lodge 1913, and 
secondly from the rooms, corridors and basement Lowther Lodge the new 
library opened 1930. therefore spent much time the classification the 
books and also the subject catalogue, and developed the lists current geo- 
graphical literature. Heawood also gave much time preparing supplement 
the library catalogue covering the period this was unfortunately never 
published, the type being destroyed fire the printers. Heawood’s main 
studies were historical—the history exploration and cartography, and did 
much make the library representative these subjects. his retirement 
1934, the Council conferred him the Victoria Medal and the title Librarian 
Emeritus. that occasion tribute was also paid his continuous work for the 
Geographical from the first volume 1893, and the history water- 
marks. 

Early works geography are well represented the Library. Many these 
were the gifts Fellows, and especially Mr. Yates Thompson and Lord 
Peckover. There almost complete series editions Ptolemy’s ‘Geography,’ 
beginning with the second Ulm edition 1486, and including the second Rome 
edition 1490, the third 1508, and the Strasbourg edition 1513. ‘The metrical 
version the ‘Geography’ Francesco Berlinghieri represented issue 
1500. Among early collections travel, there are the ‘Paesi nouamente re- 
trovati,’ edited Montalbodo Fracanzo, Vicentia, 1507, and edition Simon 
Grynaeus and Johannes Huttich, ‘Novus orbis Paris, 1532. 

John Holywood’s short work the sphere was one the most popular 
cosmographical treatises the Middle Ages. The Library has two editions, with 
Georg Purbach’s commentary, the earlier printed Augsburg 1485, the later 
Venice 1499. Other early astronomical works include the Tables Alphonso 
the Wise, Castile, Augsburg, 1483, and Venice, 1492, and good copy the 
work the astrolabe Oppenheim, 1513. Descriptive geography 
represented Zacharias Lilius’s ‘Orbis breviarium,’ Venice, 1505, rather poor 
copy Hartmann Schedel’s ‘Liber chronicarum,’ the Augsburg 1497 edition, 
and the cosmography Aeneas Silvius Piccolomini (Pius Paris, 1509. 

The sixteenth century was notable for the appearance numerous, often 
lengthy, collections voyages. early and important collection was the ‘Decades’ 
Peter Martyr. The Society does not possess early edition these, but has 
imperfect copy the portion translated Richard Eden the suggestion 
Richard Hakluyt time when English overseas enterprises were being con- 
Decades the newe worlde,’ London, 1555—and the revised edition 
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Richard Willes, Among the other collections are Ramusio: Navigationi 
viaggi, 3v. Venice, Bry’s ‘Grands’ and ‘Petits’ Voyages, and copies 
Hakluyt’s and Purchas’s collections. 

The Library not rich early editions the narratives the great explorers. 
Among these, however, might counted Ferdinand Columbus’ biography his 
father, the ‘Historie,’ Venice, 1571, which Italian translation the lost 
Spanish original; the English translation van Linschoten’s account his 
travels India and description the Portuguese territories, published London 
1598; Varthema’s travels the Middle East and India (‘Itinerario,’ Milan, 
1523), and the Voyage Joos van Ghistele, Ghent, 1557. Somewhat later are two 
English journeys Persia; John Cartwright’s ‘Preacher’s Travels,’ 1611, and Sir 
Antony Sherley’s ‘Relation,’ 1613. Among descriptive works are the first compre- 
hensive account Russia Sigismund Moscoviticarum 
commentarii,’ Antwerp, 1557, and John Pory’s translation Leo Africanus (‘A 
geographical historie Africa,’ 1600). Prominent among the general geographies 
the ‘Cosmographia’ Sebastian Miinster, Basel, 1550; similar, but much briefer, 
are the little introductions cosmography Zacharias Lilius (Venice, 1505), 
Glareanus (Freiburg 1533), and that attributed Peter Apian (Ingoldstadt, 1529). 

Many atlases and early geographical works were presented by, memory of, 
Henry Yates Thompson; they include small manuscript atlas Battista Agnese, 
brilliantly coloured, copy the Rome 1490 edition Ptolemy, set the 
Spanish Armada plates engraved Augustine Ryther, slightly incomplete, and 
volume engraved maps including proof states Speed’s county maps, formerly 
belonging Sir Christopher Hatton, cousin the Elizabethan statesman. 
Another generous benefactor was Lord Peckover; one his most valuable gifts 
was volume maps mainly sixteenth century Italian origin, frequently referred 
the ‘Lafreri’ atlas after the Roman engraver and publisher Antoine Lafreri. 
second volume these maps was purchased 1929; this contains the rare title- 
page, and several maps not included the Peckover copy, including the map 
Portugal Statius, Rome, 1561, published Tramezino, who also issued the 
fine map Germany, with the mark George Lily. Two versions Lily’s map 
the British Isles (Rome, 1556 and 1558) are also present. ‘The Peckover donation 
also included Berlinghieri’s version Ptolemy and the ‘Isolario’ Bartolomeo 
‘da Sonneti,’ Venice, 1485. Another large which should men- 
tioned here that given Mr. who presented many early works 
Persia and the East, particularly but not exclusively Dutch travellers; the 
travels the Italian traveller known English Caesar Frederick (Venice, 
1587), Pedro Teixeira (1610) and Manoel Godinho (Lisbon, 1665) being 
present, well collections such Valentyn’s ‘Oude Nieuw Oost- 
Indién,’ volumes, Dordrecht, 1724-26. 

Geographical progress was not notable during most the seventeenth century, 
but towards the turn that century and throughout the eighteenth century im- 
portant collections travels again appeared. The Society’s Library has repre- 
sentative collection these, from John Harris’s ‘Compleat collection,’ 1705, 
Burney’s ‘Chronological history the discoveries the South Seas,’ volumes, 
1803-17. systematic geographies there are Nathaniel Carpenter’s ‘Geographie 
delineated forth,’ Oxford, 1635; Varenius’ ‘Geographia generalis’ the Cambridge 
edition 1681 edited Sir Isaac Newton, and the version this Sanson put 
into English Richard Blome and published London 1693 (third impression). 
Reference should also made here the extensive series road books, British 
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and foreign, bequeathed the Society Sir George Fordham 1929. The 
Michael Andrews Collection historical cartography will dealt with the 
paper the Map Room. 

The eighteenth century the era Pacific voyages and circumnavigations; 
which Cook and Vancouver, Bougainville and Pérouse are representative. This 
carries through the following century with the voluminous reports the 
Challenger, Bellingshausen, Wilkes, Freycinet, Dumont d’Urville, and many others. 

For the history exploration general, the Society has sets the publications 
the Hakluyt Society, the Linschoten Vereenigung, the Champlain Society, the 
Van Riebeck Society, the Hudson’s Bay Record Society and the Quivira Society; 
with these may included the long series the ‘Annales des voyages’ (Paris, 
14, and new series, 1819~70), the ‘Jesuit relations. Travels New France, 
ed. Dr. Thwaites (13 vols., and the ‘Reciuel 
Schafer and Cordier, Paris, vols. 

The interest the Society African exploration and the revival Polar 
exploration, well the reformation geography the late nineteenth century 
has been mentioned already. These are reflected the content the Library, 
and the growth the section human geography. One special aspect this, 
land use and planning, represented by, for example, the ‘Reports the Land Use 
Survey Great Britain’ and numerous volumes specific regional plans. 
Another important work the ‘Géographie Universelle,’ edited Vidal 
Blache and Gallois, and recently completed volumes parts. 

Geographical works serious nature published Great Britain are secured 
for the Library, either purchase review copies, and also selection 
more popular travel works. All books received for review are eventually placed 
the Library shelves. The Library the National Central 
Library, and books can obtained loan from that Library and the Science 
Library. 

reference section for use answering the many queries received has been 
built up. includes gazetteers, encyclopaedias, dictionaries, and year-books, and 
selection standard works for use the Library only. source which refer- 
ence frequently made the series Pilots published the Hydrographic 
Department, Admiralty. The Library has never attempted accumulate detailed 
statistics economic political character beyond those found publica- 
tions such the Statistical Yearbook the United Nations, the Official Yearbooks 
the Dominions, Colonial Reports and the Overseas Economic Surveys the 
Board Trade. For bibliographical reference the primary tool the author and 
subject indexes maintained the Library containing approximately quarter 
million entries, but there are also complete sets the ‘Bibliographie géographique 
internationale,’ ‘Current geographical publications’ (American Geographical 
Society) and the ‘Geographisches 

The Library now has approximately ninety thousand volumes, including 
periodicals, and twenty thousand pamphlets and offprints. number 
current periodicals received, geographical and general, about three hundred. 
addition there are numerous sets which have ceased publication. This 
probably the most comprehensive specialized collection geographical periodicals 
this country. Another feature value for research the subject index 
this includes not only the entries printed the issues geo- 
graphical literature,” but also many manuscript additions, now least twice 
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numerous those printed. recent years, the number students from uni- 
versity and training colleges making use the Library has increased, though the 
general reader still represented. The open access the shelves and the scope 
the subject index are appreciated, and the value the latter has been favour- 
ably commented upon foreign visitors. 

few years the problem additional accommodation will arise, unless there 
return the pre-1930 practice lining the corridors with shelving. has 
been pointed out already, the policy recent years has been specialize 
increasingly more strictly geographical works. special effort has also been 
made obtain sets foreign geographical periodicals. This must the path 
for future developments. Geography today has many aspects and the literature 
interest geographers correspondingly diverse and scattered. The problem 
for the Library use available resources cover the this literature. 
should not forgotten that Library is, within limits, what its readers make it. 
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Much information the Library contained the Presidential addresses, printed the 
Society’s journal from 1837, and the Reports the Council, now published 
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THE HARBOUR ENTRANCES POOLE, 
CHRISTCHURCH AND PAGHAM 


ROBINSON 


CLOSE similarity which exists between the land-locked harbours Poole, 

Christchurch and Pagham apparent even small map. Each situated 
towards the western end broad shallow bay the lee projecting promontory 
(Fig. 1). each case the initial deep embayment, brought into being following 
submergence the coastal area, has been, considerably modified the growth 
sand shingle embankment across its former wide entrance. The present harbour 


Fig. The south coast from the Isle Purbeck Selsey Bill 


mouth has the effect dividing this enclosing bank into two unequal arms which 
today have the appearance spits with opposed directions growth. 

For the coastal physiographer, the main point interest lies the origin this 
“double spit” feature. Previous accounts shoreline evolution Poole and 
Pagham have stressed the importance beach drifting the building and length- 
ening the spits. This explanation might suffice for the southern spit, for 
generally agreed that the dominant direction longshore drifting along the Channel 
coast east north-east the argument however less convincing when applied 
the northern spit. her account the formation the northern (Sandbanks) 
peninsula the entrance Poole Harbour, Ward speaks “‘the indented 
coastline the Isle Purbeck giving rise local and independent systems shore 
drift. East Poole the local drift the west Poole Bournemouth Bay sets 
from the Much the same process envisaged Professor Steers when dis- 
cussing the possible origin the Sandbanks peninsula although concludes with 


Ward, ‘English coastal evolution.’ London, 1922, 97. 
Steers, “The coastline England and Wales.’ Cambridge, 1946, 289. See also 
the same “The Sea Coast.’ London, 1953, 134. 
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Fig. The entrance Poole Harbour. Bathymetric contours fathoms 
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plea for more detailed investigations shoreline phenomena this area. 
Pagham also, counter-drift invoked account for the growth the 
northern spit which runs south-westerly direction from the Pagham Beach 
the case the Sandbanks Peninsula, evidence relating the exist- 
ence the counter-drift given. These views are variance with the findings 
the British Association (1885) Committee appointed investigate various aspects 
erosion along the south coast. both Poole and Pagham, the dominant direction 
beach drifting along the whole length the shoreline adjacent the harbour 
entrance stated the east north-east, depending the local trend the 
coastline. hint the existence any counter-drift given the reports. 

attempt test the validity these opposed views and more particularly 
arrive independent solution the problem, reliable survey records, both 
hydrographic and topographic, have been examined for possible stages the 
evolution the shoreline each area. The advantage using hydrographic sur- 
veys opposed topographic maps, that they give indication changes 
taking place offshore, with its possible influence the development the nearby 
shoreline. Christchurch Harbour entrance has been included the study the 
same spit” feature occurs here also. The cartographic analysis has been 
supplemented observations the field over the past five years Poole and 
Christchurch, observations which have recently been extended Pagham. Field 
observations and measurements, however, present difficulties due interference 
man his attempt control natural tendencies. Mudeford and Friars Cliff, 
near the entrance Christchurch Harbour, concrete promenade and car-park 
built the last two years has completely altered the natural setting the shoreline 
existed 1950. For this and other reasons, considerable reliance has had 
placed the record hydrographic surveys and maps indicative the changes 
which have taken place under natural conditions. 


initial entrance the harbour following submergence must have 
been over two miles width, extending from Canford Cliffs the north out- 
crop Bagshot Beds running northward projecting peninsula, the south 
(Fig. 2). Against this backbone sands and clays the Bagshot Beds, succession 
dune ridges and intervening damp hollows slacks has developed form the 
present South Haven Peninsula, the physiographical evolution 
ecology which have been studied great detail contrast, the North 
Haven Sandbanks Peninsula simple form with single ridge sand-dunes 
which attain maximum height just over feet. Its width varies from 700 yards 
near the harbour entrance less than 100 yards near where joins the main- 
land Canford Cliffs. its seaward side continues the smooth shoreline curve 
Bournemouth Bay, again contrast the South Haven Peninsula which extends 
much further seaward into Studland Bay. This difference suggests that the two 
peninsulas are morphologically distinct but, will seen subsequently, the form 
assumed the South Haven Peninsula very recent development. Between the 
two peninsulas there deep, though narrow, entrance channel through which the 
combined waters the river Frome and ebb-tide flow, reaching maximum velocity 


Diver, physiography the South Haven Peninsula, Studland Heath, 
Geogr. (1933) 404-27. The account largely descriptive and not concerned with the 
factors responsible for the evolutionary trends noted. the discussion which followed the 
paper showed (p. 426), the South Haven Peninsula cannot treated separately from its 
counterpart the other side the harbour entrance. 


| 
\4 | 
> 
5 
Ay 


THE HARBOUR ENTRANCES POOLE, CHRISTCHURCH AND PAGHAM 


knots springs. The approach channel runs south-east from the entrance and 
the present time maintained artificially dredging and training wall its 
south-west flank. 

The material available for studying the evolution the shoreline dates from the 
late eighteenth century. Earlier maps, such those Treswell and Adams and 
their successors the seventeenth century, are too small scale value 
the present analysis. map superior those his contemporaries 
that attempts more detailed delineation the shoreline. Both the Little Sea 
and the beginning the second outer ridge, features which are still apparent the 
ground, are clearly shown. was not until 1785 that Lieutenant Murdoch Mac- 
kenzie made the first detailed large scale survey. The land survey, with its great 
detail even the most isolated areas, was based measured base-line and tri- 
angulation framework. The offshore soundings are sparse modern standards but 
those shown were accurately fixed that the interpolated bathymetric contours give 
reasonable indication the form the sea-bed offshore.’ All all, Mackenzie’s 
survey can considered reliable and well suited act basic map for compari- 
son with later surveys. 

Even more detailed the hydrographic survey Sheringham undertaken over 
half century later part general survey the Channel coasts. That covering 
Poole Harbour and approaches was completed 1849 and the exceptionally 
large scale inches mile. Sheringham made use Ordnance Survey data for 
fixing the initial ground control but his finished map much superior the First 
Edition 1-inch Ordnance Survey map which had appeared 1811. The truly 
hydrographic part the survey equally detailed and there wealth sounding 
data covering the offshore area. the last hundred years Poole Bay and Harbour 
have been re-surveyed many occasions. full list surveys, including the large- 
scale land maps the Ordnance Survey, given the appendix. The present 
form the two peninsulas best seen from the air photographs flown 1947 for 
the preparation air photo mosaic covering the area. 

The principal stages shoreline evolution, recorded the surveys, are repro- 
duced Figure 1785, the South Haven Peninsula consisted single line 
sand-dunes lying parallel to, and east of, the ridge formed Bagshot Beds. The 
foreshore was 300 400 yards wide the north near the harbour entrance and 
doubtless contributed steady supply sand for the building the dune ridge. 
The continuity the line dunes was broken one place the entrance the 
Little Sea through which the tide flowed and ebbed near the time high water. 
Running parallel the drying (low water) line and little distance offshore, Mac- 
kenzie’s survey shows sand bar (Fig. similar feature can seen periodically 
the present time both Poole and Christchurch Bays. was noted Vaughan 
Cornish off Alum Chine, mile west Bournemouth and 1895 made series 
measurements boat determine its exact form and relationship the beach.? 
These investigations showed that the bar ball sand tends develop front 
the breaker line with the complementary trough, low, lying further seaward. The 
low and ball structure has also been recognized elsewhere and detailed studies have 
been made its form and the seasonal changes which subjected.3 For our 


The contribution made Lieutenant Murdoch Mackenzie the science hydrographic 
surveying and his standing among contemporary surveyors has been discussed the author’s 
early hydrographic surveys the British Emp. Surv. Rev. no. (1951) 

Vaughan Cornish, sea-beaches and Geogr. (1898) 637. 

Kindle, shallow water sand structures.” Geol. (1936) 861-69. 
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Fig. Stages the evolution the shoreline the entrance Poole Harbour. Bathy- 
metric contours fathoms 
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present purpose will suffice say that those seen recently along this coast are 
separated from the beach trough yards width and feet lower 
than the crest the ball. The ball itself seldom uncovered low water but can 
easily recognized the surf the waves which break over it. the present 
context, its importance lies the fact that often moves landwards under onshore 
wave action until ultimately merges with the beach. This possibly what hap- 
pened between 1785 and 1849, when the bar shown Mackenzie’s survey (or more 
probably similar feature which had developed subsequently) became integral 
part the beach forming long ridge sand over which only the highest spring 
tides flowed (Fig. The tide high water was still able enter the lagoon the 
Little Sea, for flowed along the upper part the beach between the sand-dunes 
and the recently formed sand-ridge. The area covered the Little Sea had shrunk 
considerably, the central part being infilled with blown sand the sand-dunes 
extended further north. Associated with the building the beach ridge there was 
noticeable decrease the width the foreshore and deepening the sea bed off- 
shore. The one fathom line moved inshore 700 1000 feet places between 1785 
and 1849. This suggests that much the material involved the upbuilding 
the beach ridge had been scoured from the floor Studland Bay and carried inshore 
waves approaching from the east and south-east. 

The area the South Haven Peninsula and Sandbanks was re-surveyed Staff 
Captain Parsons 1878. The topographic survey was not detailed and only the 
bare outline the two peninsulas shown. apparent, however, that this 
time the Little Sea was longer reached high tides and the outer beach ridge 
had become consolidated, being bordered its seaward side beach 100 yards 
width. The north-eastern shoulder the ridge, where ran close the Swash 
Channel, had suffered erosion the intervening period since 1849. This tendency 
has continued since, although with the building training wall some years 
ago, the wastage this point has been arrested. The training wall has also acted 
barrier against which some sand covering the floor Studland Bay has been 
driven waves approaching from the south-east. The beach has also been built 
recent years and extended seaward, leading further broadening the 
South Haven Peninsula its northern end. Between 1924 and 1947 the high water 
mark near the harbour entrance moved 200 feet the eastward. 

comparison, the North Haven Peninsula has been subject erosion rather 
than deposition since its form was first accurately delineated Murdoch Mac- 
kenzie 1785. break-through across its narrow neck has always been distinct 
possibility and effort counteract this threat, sea wall was built along its 
seaward face 1890. The wall was quickly undermined, however, the recoil 
the waves breaking against and the beach front lowered throughout, thus 
increasing the danger breach its most vulnerable point. attempt 
build the beach again, number stone groynes were erected between 1896 and 
1898, following professional advice sought the Poole Harbour Authority. 
few years they had the desired effect accumulating wide beach; between 1903 
and November 1904 the low water line receded about 100 feet. From the evidence 
Ordnance Survey plans the period, would seem that longshore drifting from 
the south-west played some part the upbuilding the beach. Each groyne had 
accumulated greater deposit sand the side nearest the entrance Poole 
Harbour. Stone groynes erected within the last few years replace these earlier 
structures, bear out the contention that the dominant direction drifting along the 
Sandbanks peninsula the eastwards. July 1953 the difference level the 
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beach opposite sides the same groyne was much feet. would appear 
therefore that the dominant direction lateral drifting beach material for the 
whole Poole (Bournemouth) Bay, from the harbour entrance Sandbanks 
Hengistbury Head the east, from west east. evidence was seen the 
counter-drift mentioned Ward which might have been instrumental building 
the Sandbanks Peninsula the first instance. The source supply for the beach 
sand probably the offshore area. extensive bank, the Hook Sand, flanks the 
north-eastern side the Swash Channel and some this material probably 
carried landward during periods onshore winds, become involved lateral 
drifting later. Initially the sand must have been derived from the rapid wastage 
the cliffs Poole (Bournemouth) Bay before steps were taken reduce the 
erosion. 

The different conditions which the two peninsulas have been subjected during 
the past two centuries, has meant that they are very dissimilar the present time. 
Whilst the shoreline along the Peninsula has gradually extended sea- 
ward, that Sandbanks has retreated and would have receded much further but for 
the intervention the Poole Harbour Authority. The recession here intimately 
connected with the coast erosion Poole (Bournemouth) Bay whole. During 
the last century before the promenade was constructed Bournemouth, the cliffs 
were being worn away rapidly through sub-aerial erosion well direct wave 
attack. Throughout this retreat the smooth shoreline curve the bay has remained, 
being unbroken the change from cliffs sand-dunes Sandbanks. The South 
Haven Peninsula, the other hand, separated from the continuous shoreline 
Bournemouth Bay the break Poole Harbour entrance, was unaffected the 
changes further east. The protection afforded Handfast Point has probably 
lessened the danger extensive erosion storm waves approaching from the 
south-east and south, waves which have done much damage the Sandbanks 
Peninsula and further east Bournemouth Bay proper. 


entrance Christchurch Harbour almost exact replica 
smaller scale that Poole. The former deep embayment, this case the 
drowned lower courses the combined Avon and Stour rivers, has been almost 
completely enclosed two spits, one running northward from Hengistbury Head 
and the other trending south-south-west from the sandy cliffs near Mudeford 
(Fig. 4). The southern spit, variable width and length, largely formed sand- 
dunes which rise height about feet. Although partially fixed the growth 
marram grass, they have suffered depredations recent years the area has 
been beach huts. The dunes are fronted spread shingle and 
sand and typical strand-line plants like orache (Atriplex), sea pearlwort (Sagina 
maritima), sea rocket (Cakile maritima), are common. 

The northern peninsula much shorter length and here again much the 
natural setting has been altered the last few years with the construction pro- 
menade adjacent the old quay Haven House. This building, which was 
probably built about 1700, stands spread shingle near the distal end the 
spit overlooking the harbour entrance. Like the Sandbanks Peninsula near Poole, 
the Haven House spit has narrow neck less than 100 feet across. 

Hengistbury Head, which plays such important part the setting the 
harbour, composed the relatively resistant Upper Bracklesham Beds with their 
intercalated bands indurated ironstone doggers. The bands continue seaward 
the present headland form ledge extending east-south-east into Christchurch 


Aerial view Head and Christchurch Harbour 
Photo: Aero Pictorial Ltd. 
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Bay. The headland effectively divides Christchurch and Bournemouth Bays, each 
with their distinct smooth shoreline curve when seen plan. Until the building 
the concrete bastion its foot, the headland was being worn back alarming 
rate. Its entire removal would lead single unbroken shoreline curve running 
from Poole Harbour entrance the west Hurst Castle spit the east, Christ- 
church Harbour disappearing the process shoreline adjustment. 

the case Poole, although there are maps dating from the seventeenth 
century, Murdoch Mackenzie’s survey 1785 that must turn for the first 
accurate and large-scale mapping the harbour entrance. The next detailed survey 
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Fig. The entrance Christchurch Harbour. Bathymetric contours fathoms 


undertaken was that Sheringham the exceptionally large scale 
inches mile. Not until 1869 did the first large-scale plan the Ordnance 
Survey appear. Thereafter surveys, mainly hydrographic, have been made approxi- 
mately every ten years that fairly detailed record exists the developing shore- 
line (see appendix). 

the two enclosing spits, the longer and broader southern one which has 
been subject the greatest changes since 1785 (Fig. 5). the outset, the southern 
peninsula was bordered broad beach sand. The harbour entrance this 
period ran approximately east-west. Lying seaward the entrance small offshore 
bar shown Mackenzie’s survey running parallel the shoreline. 1846 the 
beach the southern spit had been extended north-easterly direction, forcing 


the river channel close inshore where ran parallel the northern spit for mile 
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Fig. Changes the shoreline the entrance Christchurch Harbour 
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before turning seaward. The same survey Sheringham also showed that storm 
waves were liable break over the narrow neck the Haven House spit and thus 
isolate the shingle flat its distal end. The breach made was only temporary and 
was not exploited the river serve permanent outlet the harbour. 
this time, the main river channel within the harbour proper lay well the south, 
approaching close Hengistbury Head before running northward parallel the 
southern spit and turning seaward the Haven House. 

1869, the date the first large-scale land survey, the tendency noted 
Sheringham’s survey for the extension the southern spit north-easterly 
direction had become more fully developed. elongated bank shingle and sand 
ran for almost mile far east Steamer Lodge, confining the harbour entrance 
narrow channel known the Run, between and the cliff line. The bank above 
high-water line varied width from 170 feet, being narrowest along its 
central and most vulnerable portion. Further south towards Hengistbury Head, the 
more permanent part the spit had increased width 1200 feet due move- 
ment seaward the low water line. the headland itself, the clay and ironstone 
cliff was fronted beach sand and boulders some 400 feet width. 
this period vast quantity material was stored the elongated spit and flank- 
ing beach. Eleven years later when the area was surveyed the Admiralty, the 
channel the Run was even longer, the spit having grown further 2500 feet with 
its end now lying due south Highcliffe Castle (Fig. 5c). This position represents 
the maximum extension the spit. Some time prior the 1886 breach 
was made across the narrow neck the spit south-east Haven House and this 
became the permanent outlet for the river. The channel the Run, consequence, 
dried and quickly became infilled with blown sand, leaving only small lagoon 
where previously depths and feet had existed. The beheaded portion the 
spit persisted for some time but 1891 was completely covered each high water 
and resembled offshore bank. The shortened spit did not remain this con- 
dition for long and during the next five years had extended north-easterly 
direction, once again forcing the Run occupy its former bed. 

1896, the date the revised 6-inch land survey, the distal end the southern 
spit lay off Sandhills with low water continuation extending further 1000 feet 
the east. Nine years later, 1905, the shingle bank had reached point almost 
due south Highcliffe Castle, not far short its maximum extension 1880. The 
up-building took place with the offshore bank, itself remnant former spit, 
acting foundation. the bank was raised feet above high-water level 
storm waves, rather than longshore drift, would seem have been largely instru- 
mental its formation. the succeeding years only small changes took place 
the outline the spit until 1924 when, after south-easterly gale, the narrow neck 
off Sandhills was again breached and the river used this more direct outlet the 
sea. Continuous change has been the keynote shoreline evolution this area and 
therefore not surprising find that 1926 the entrance the harbour lay 
mile further east, the spit having lengthened this amount the intervening 
period. This tendency continued and 1931 when further survey was made, the 
distal end the spit lay off Steamer Lodge. The river did not entirely re-occupy 
its former channel the Run but instead took more seaward course, lagoon 
the beach remaining evidence its former position. combination spring 


St.J. Burton his changes position the Run Mudeford, near Christ- 
church, Proc. Geol. Ass., Lond. (1931) 162, states that the breach took place 
1883. 


Le 
ere 
: = 
a 
al 
aid 


THE HARBOUR ENTRANCES POOLE, CHRISTCHURCH AND PAGHAM 


tide and south-easterly gale again shortened the spit February 1935 and broke 
into the lagoon, increasing its length from 450 2800 feet. 

recent years, although minor changes have taken place, there has been 
further growth and extension the spit, the river still running out sea opposite 
Sandhills. The site the fluctuating portion the spit marked offshore 
bar, part which dries low water. The lagoon the beach has gradually been 
infilled with blown sand and now (July 1953) has almost completely disappeared. 
Its former extent shown shrubs which include the willow repens) and 
alder and the rush with bramble (Rubus) and marram grass 
(Ammophila arenaria) the margins. 

Throughout this period which has seen many changes and fluctuations the 
southern spit, the Haven House Peninsula has remained relatively stable. many 
occasions, the most recent being January 1950, the sea has threatened break 
across the narrow neck east Haven House and establish another entrance 
the harbour. attempt counteract this, wide promenade has recently been 
built between the quay and the sea-wall front Sandhills part more 
extensive scheme coastal protection Mudeford. 

The sequence shoreline changes Christchurch has been given some detail 
for illustrates some general principles wider application. The fact that 
certain times the southern spit rapidly extended (between 1924 and 1926 
lengthened 1500 feet), indicates that the lateral drifting beach material not 
the sole process involved the growth. Probably equally important the work 
large waves approaching directly onshore, particularly during spring tide periods. 
These are more likely effective deflecting the river mouth for the outflow 
through the harbour entrance may reach velocities has been 
demonstrated Lewis,? due the outline the nearby coast the largest waves 
which break the shore Mudeford are those approaching from the south-east. 
Both Hengistbury Head and the Needles control the available stretch water over 
which the wind can blow unimpeded. This factor length available fetch 
together with the strength and duration the wind and the depth water offshore, 
determine the size the waves. will seen that waves approaching from the 
south-east will traverse the deepest part Christchurch Bay and avoid the shallow 
Christchurch Ledge. These largest waves are responsible not only for building 
the spit well above the high water line but also determine its direction. plentiful 
supply material offshore assured for the rapid lengthening the spit, material 
which the first instance derived from the erosion the Bracklesham Beds 
exposed the cliffs Christchurch Bay. 

Poole there evidence the present time counter-drift the west- 
ward which might have been responsible for the initial development the Haven 
House Spit. wooden groyne erected within the last year the east the Beach 
Café Friars Cliff shows marked accretion its western side, the beach here being 
built much feet. does not follow that there never movement 
the west, for West3 has pointed out, prolonged easterly gale will lead 
stripping the top layer sand and the exposure the underlying shingle, the 
sand being drifted from Highcliffe towards the harbour the net transfer- 
ence beach material over long period however undoubtedly the east. 

the evidence for continuous drifting the west rejected, there still remains 


English Channel Handbook 1943, 96. 
Lewis, evolution shoreline curves.” Proc. Geol. Ass., Lond. (1938) 113. 
West, British Association Report, 1885, 427. 
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the difficulty explaining the origin the Haven House Peninsula. Unfortunately 
the feature has changed little since was first accurately surveyed 1785 and 
therefore cartographic evidence value. Certain other facts however suggest 
that the shingle flat upon which present Haven House stands, may genetically 
part the southern spit. The main river channel within the harbour, although 
approaching the entrance from the south, has deep water continuation north 
Haven House well past the present harbour entrance. This deep water branch 
now abandoned but one time may have been occupied the river whose exit 
the sea lay along the depression the grounds Sandhills House (Fig. 4). 
this stage there would single spit running northward from Hengistbury Head, 
which the shingle flat near Haven House formed part, the harbour entrance 
lying further the north-east. spit” feature would arise this initial 
single spit was breached storm waves much the same way its more seaward 
successor has been severed since. The river would then use this more direct outlet 
the sea and establish the harbour entrance today. Without the river 
water maintain it, the old outlet near Sandhills would gradually become infilled, 
the beheaded part the original spit establishing tenuous join with the mainland 
near Friars Cliff. this way the present south-west trending Haven House spit 
would arise. The supposed site the old river exit the grounds Sandhills 
today filled with blown sand possessing high silt content and carries vegetation 
evergreen oak and pine. 

The sequence events, outlined above, largely conjectural and view 
the limited evidence available, the conclusions reached should regarded 
tentative. Nevertheless the suggestions provide possible explanation the 
origin the spit” feature without invoking the agency counter-drifting, 
for which there appears evidence the present time. 


Pagham Harbour the setting the harbour Pagham similar 
those Poole and Christchurch, there are some important differences points 
detail. The harbour represents the remnant sea strait which formerly 
between the “island” Selsey and the mainland. Reclamation through the cen- 
turies has reduced the present harbour area covering 800 acres the eastern 
end the former strait. Unlike Poole Christchurch there large river 
entering the sea this point and this has facilitated the reclamation work. From 
1876 1911 the harbour ceased exist, the entrance through the enclosing shingle 
bank being blocked exclude the flow and ebb the tide. The record shoreline 
evolution, consequence, not free from interference man. Nevertheless, 
felt that study some value especially the record shoreline development 
throws light the problem the origin the spit” feature Christ- 
church and Poole. 

The earliest map the harbour and adjacent shoreline dates from the time the 
Armada. was prepared 1587 two Sussex magistrates show possible defen- 
sive sites use against the threatened the present context interest- 
ing that shows that the harbour the sixteenth century was almost completely 
enclosed two spits shingle, each trending opposite directions. 1672, the 
date the next reliable survey, the shoreline had altered considerably. place 
the two spits, single shingle embankment ran almost across the harbour, leaving 
only narrow entrance less than 300 feet across the north near Pagham Church. 
Little change took place the next hundred years, for when Murdoch Mackenzie 


Heron-Allen, ‘Selsey Bill—Historic and London, 1911, 254. 
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surveyed the area 1785 found the entrance was still narrow and much the 
same position (Fig. 6a). Seaward the entrance, the broad shingle flat, which 
extended out the low water line, was crossed number deltaic-like dis- 
tributaries formed the tide entered and left the harbour. the survey 
1843 (Fig. there the first clear indication the cartographic record the 
rapid lengthening which the bank was subject. Between 1785 and 1843 the head 
the bank moved distance 1800 feet, forcing the entrance 
channel the harbour cut into the low clay cliff along its northern side. The 
mill shown Mackenzie’s survey disappeared the clay bank retreated some 550 
feet result the undercutting. There was also noticeable broadening the 
shingle bank along much its length. This broadening was accompanied 
deepening offshore, the one fathom line moving landward average 1000 
feet during the period. would appear therefore, Poole, the offshore area was 
making significant contribution the upbuilding the shingle bank. The move- 
ment landward greatest when storm waves were approaching directly 
onshore from the south-east, the direction maximum available fetch. 

The tendency for the spit lengthen continued during the next thirty years. 
comparison Sheringham’s survey 1843 with the first Ordnance Survey large- 
scale plan, dated 1874, shows that the intervening period the head the spit 
advanced much 1200 feet, forcing the entrance channel cut even more 
deeply into the bank its north and north-western flank. Accompanying this 
lengthening there was considerable encroachment the shingle bank the 
mud flats the harbour. the north amounted 150 feet but further south, 
towards Church Norton Priory, was much 400 feet. 

Following report made 1852 Bald the Harbour Department the 
Admiralty, was suggested that the harbour, valueless from navigational stand- 
point, should closed counteract the erosion about its entrance. The recom- 
mendation was not acted upon until 1876: that year the shingle embankment 
was extended across the narrow entrance and thus prevented the tide from entering 
the harbour and covering the mud flats and saltings each high water. Part the 
former entrance channel has remained until the present day the inland Pagham 
Basin. The shingle embankment remained complete barrier until December 
1910, when storm waves breached point approximately halfway along its 
length. this stage the shoreline once again had the appearance two spits trend- 
ing opposite directions. Further changes the position the entrance have 
taken place since, attempts have been made re-establish the continuous line 
the shingle embankment only for breached subsequently another point. 
the present time the entrance, with its concrete and steel retaining walls, lies 
near the southern extremity the harbour. 

The shoreline evolution Pagham, particular the landward movement the 
shingle ridge, closely related changes which have taken place along the adjacent 
stretch coast. The low cliffs running north-east from Selsey Bill have been 
subject almost continuous erosion throughout the period for which accurate 
records are available. The rate erosion has varied for different parts the coast 
and over different intervals time. Between 1843 and 1932, point mile south 
Church Norton, the high-water line retreated 280 feet. the same area, between 
1932 and 1944, comparison Ordnance Survey and Admiralty surveys 
6-inch scale, shows recession 210 feet, equivalent almost six times the 
previous rate. The encroachment was even greater further south, 310 feet being 
lost the sea near the Lifeboat Slipway during the same period. The landward 
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movement the shingle bank enclosing Pagham Harbour largely response 
this erosion, the shoreline attempting retain its smooth curve from Selsey Bill 
Bognor and beyond. 

has been suggested previously that much the material involved the up- 
building the shingle bank Pagham derived from the offshore zone. 1944 
extensive programme bottom dredging and core sampling was undertaken 
the area the Park, shallow-water area lying east the harbour entrance. The 
investigation showed that shingle predominates the sea bed deposits with 
admixture sand and shell places. The covering not superficial, for bores 
feet length failed penetrate the cover shingle overlying the more solid 
bottom. Much the shingle must have been derived the first place from the 
rapid wastage the gravel beds exposed the low cliffs the east Selsey Bill. 
Whilst this rapid erosion allowed continue, steady supply shingle offshore 
assured for the upbuilding and broadening the shingle embankment. 

the record shoreline evolution Pagham, have the most fruitful source 
evidence relating the origin the “double spit” feature, the changes here 
being much more rapid than Christchurch Poole. Throughout the period 
since the first maps were made the area, the harbour entrance has occupied many 
different positions along the length the shingle bank. 1932 (and much earlier 
1587, the Armada map can considered reliable) lay approximately halfway 
along the embankment, giving the shoreline the appearance two spits with 
opposed directions growth. other times, e.g. 1785 and 1843, the entrance 
lay towards the northern extremity the harbour with single unbroken shingle 
embankment running from south north. third type shoreline pattern, one 
which apparent the present time, occurs when the entrance the south 
towards Church Norton; this gives rise elongated northern peninsula and 
shortened southern one. Thus each case the assumed form the shoreline 
plan dependent the position the breach the embankment. The breaching 
most likely take place during the spring-tide period when, after several days 
gale-force winds from the south and south-west, storm surge develops. The 
abnormally high tide associated with these conditions inevitably leads the waves 
overriding the top the shingle ridge and exploiting the weaker parts the em- 
bankment. This what happened December and much earlier 1820, 
and 1840 when similar flooding the sea 


Having reviewed the pattern shoreline development each the three areas, 
desirable this stage restate broader terms and comparative basis, the 
main conclusions reached. the evolution the South Haven Peninsula Poole, 
have clear indication frontal accretion, with succession ridges built 
parallel the line approach the dominant breakers. The initial beach ridges, 
formed the largest waves which break the shore, have acted foundations 
for the sand-dunes which now characterize the area. the process development, 
the peninsula has been broadened and extended considerable distance seaward 
into Studland Bay. Christchurch and Pagham, the other hand, although 
frontal accretion undoubtedly takes place, there has been comparable extension 
the shoreline seaward. This partly due the fact that both Hengistbury Head 
and Selsey Bill afford less protection the developing shoreline than the corre- 
sponding Handfast Point south Poole Harbour. Waves approaching from 
south-south-west and south are able sweep round Hengistbury Head and Selsey 
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Bill and consequence the lateral drifting beach material much more pro- 
nounced Christchurch and Pagham than along the beach Studland Bay. 
addition, during the past centuries erosion has been much more severe Hengist- 
bury Head and Selsey Bill than Handfast Point and the shoreline Christchurch 
and Pagham has had adjust itself these changes. Pagham, particular, 
there has been landward recession the shingle embankment rather than 
extension seaward. The hypothesis frontal accretion receives some support from 
the changes which have taken place offshore. Poole and Pagham during the 
period upbuilding the sand shingle ridge, there was noticeable deepening 
the sea bed offshore (see pages and 45). Christchurch the relationship not 
clear. careful comparison made between the hydrographic surveys 1905 and 
1938, shows that during this period the 1-fathom line off the southern spit moved 
300 feet seaward (measurements being taken from the stable inner edge the spit 
bordering Christchurch Harbour). The changes offshore coincided with the 
shortening the spit which 1905 ran far east Steamer Lodge but 1938 
only reached point east Haven House. This suggests that material formerly 
used the building the spit had been combed down destructive waves and 
transported offshore time when the spit was shortened. Whether the relation- 
ship between length spit and depth water offshore simple this must 
await further investigation. More detailed hydrographic surveys frequent 
intervals, especially after fluctuations the length the spit, are required for 
more conclusive proof. 

has been shown that Pagham the apparent spit” feature has arisen 
through the breaching storm waves the shingle embankment. correspond- 
ing development has taken place during the past 350 years Poole and Christ- 
church, although the elongated southern spit the latter has been foreshortened 
many occasions following severe south-easterly gales. Both areas however are 
susceptible changes this nature, but because their greater navigational im- 
portance compared with Pagham, steps have been taken maintain the entrance. 
Thus Poole 1890, when the Sandbanks Peninsula was danger being 
severed, protective measures were put hand following report Admiral 
the undesirability having two entrances the harbour. Christ- 
church, recently January 1950, the sea broke across the narrow neck the 
Haven House Peninsula and this led the building wide promenade prevent 
recurrence the future. The sea has also threatened break across the southern 
spit point about 600 yards north Hengistbury Head where there gap 
the here groynes have been constructed attempt build the 
beach. 

all three areas therefore have conditions suitable for: (1) the building 
single embankment across the harbour embayment that resembles partial bay 
bar. The building largely accomplished storm waves approaching directly 
onshore carrying material scoured from the adjacent sea bed. Longshore drifting 
probably plays secondary role the initial building, but becomes more important 
once the feature (2) the subsequent breaching the embankment, 
the beheaded portion establishing tenuous joint with the adjacent mainland and 
this way forming the second trending the opposite direction. 

Only Pagham does the cartographic record show this have taken place 
recently, and even here man has played part the evolution. There reason 
why should not have occurred early date Poole Christchurch although 
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direct evidence support lacking. Subject these limitations, the hypothesis 
can put forward alternative the counter-drift theory. interesting 
note that Sales Point near Bradwell Essex, the storm surge 
February 1953, single bank sand and shell was breached its weakest point 
and two with opposed trends resulted.t There is, admittedly, marked 
difference scale when compared with the features the south coast, but does 
illustrate the process which the author has mind. 


APPENDIX 


The author indebted the Hydrographer the Navy, Vice-Admiral Sir 
Archibald Day, for permission examine the original documents the archives 
the Hydrographic Department the Admiralty listed this Appendix and 
use some them the preparation the text-figures. 


List surveys Poole, Christchurch and Pagham consulted. 


(The numbers refer the Hydrographic Department classification) 
Poole 


(1) map the Isle Purbeck probably Ralph Treswell about ‘The 
map reproduced Hutchins’s ‘History Dorset,’ Vol. 461 undated 
and unsigned but the style similar other maps Treswell. Scale 
mile. 

(2) MS. Map the whole Poole Harbour probably Robert Adams dated 

(3) survey ports the South Coast England, including Poole, Edward 
Dumner, Captain Thomas Wiltshaw, Commanders His Majesty’s Navy, 1698. 

(4) exact draught the Sea Coast from Arundel St. Albans Dorset, 
Joseph Avery, 1720. Scale mile. 773/Di. 

(5) MS. survey Poole Harbour, Lieutenant Murdoch Mackenzie, 1785. 
Scale 6”=1 mile. 

(6) Ordnance Survey First Edition. Scale mile. 

(7) Hydrographic Survey Harbour, Captain Sheringham, 1849. Scale 
mile. L7200/4a. 

(8) Survey the entrance Poole Harbour, Staff Captain Parsons, 1878. Scale 
mile. A6187/Q. 

(9) Ordnance Survey Large Scale Plan, 1886. Scale mile. 

(10) Hydrographic Survey Poole Harbour, Captain Vereker, 1891. Scale 

mile. B3172/Dm. 

(11) Ordnance Survey Large Scale Plan, revised 1900. Scale mile. 

(12) Survey the entrance Poole Harbour, Captain Simpson, 1910. Scale 

mile. 

(13) Survey Poole Harbour, Commander Henderson, 1924. Scale mile. 

(14) Ordnance Survey Large Scale Plan, Second Revision, 1924. Scale mile. 

(15) Survey Poole Harbour, Lieutenant-Commander Alun Jones, 1934. Scale 

mile. 

(16) Ordnance Survey Air Photo Mosaic, flown 1947. Scale 6”=1 mile. 


Christchurch 


(1) map Yarranton’s ‘England’s Improvement Sea and Land,’ 
dated 1639. 


See sea floods around the Thames Estuary.” Geography, (1953) 173. 
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survey Ports the South Coast England, including Christchurch, 
Edward Dumner and Captain Wiltshaw, Commanders His Majesty’s Navy, 
1698. 

(3) exact survey the Sea Coast from Arundel St. Albans Dorset, 
Joseph Avery, 1720. Scale mile. 773/Di. 

(4) Hydrographic Survey Christchurch Harbour, Lieutenant Murdoch 
Mackenzie, 1785. Scale mile. 616/3g. 

(5) Ordnance Survey First Edition 1811. Scale mile. 

(6) Hydrographic Survey Christchurch Harbour, Captain Sheringham, 
1846-47. Scale mile. 

(7) Ordnance Survey Large Scale Plan, 1869. Scale mile. 

(8) Survey the entrance Christchurch Harbour, Staff Captain Parsons, 
1880. Scale 4”=1 mile. 

(9) Survey the entrance the harbour, Captain Vereker, 1891. Scale 
mile. B3153/Dm. 

(10) Ordnance Survey Large Scale Plan, Revised 1896. Scale mile. 

(11) hydrographic Survey the Entrance Channel Christchurch Harbour, 
Fossett Lock and Lock, Royal Cruising Club, 1905. Scale mile. 

(12) Board Trade Reports 1924 and 1926 showing state entrance 
church Harbour. 

(13) Ordnance Survey Large Scale Plan, Second Revision, 1931. Scale mile. 

(14) Hydrographic Survey the approaches Christchurch Harbour, Com- 
mander Hardy, 1938. Scale mile. E5528/8e. 

(15) Ordnance Survey Air Photo Mosaic, flown April 1950. Scale 6”=1 mile. 


Pagham 


(1) Map Selsey from survey made 1587 Palmer and Walter 
Covert. Scale mile approx. 

(2) Estate Map 1672, author unknown. Reproduced Cavis Brown’s ‘Maps 
Selsey the County Sussex, the years 1672 and 1901, with notes Coast 
Erosion.’ Published 1906. 

(3) Plan Pagham Harbour the County Sussex, Yeakell and Gardner, 
1774. Scale mile. 

(4) Selsey Bill Bognor, surveyed Lieutenant Murdoch Mackenzie, 1785. 
Scale 2”=1 mile. 

(5) Pagham Harbour surveyed Lieutenant Murray, 1804. Scale mile. 
615/Qh. 

(6) Ordnance Survey First Edition, 1813. Scale mile. 

(7) Survey Pagham Harbour, Commander Sheringham, 1843. Scale 
mile. 

(8) Survey Pagham Harbour, Bald, 1852. 

(9) Ordnance Survey Large Scale Plan, 1874. Scale mile. 

(10) Ordnance Survey Large Scale Plan, Revised 1909. Scale mile. 

(11) Selsey Bill Bognor, surveyed Lieutenant-Commander Simpson, 1933. 
Scale mile. 

(12) Ordnance Survey Large Scale Plan, Second Revision, 1933. Scale mile. 

(13) Hydrographic Survey Pagham and the Park, 1944. Scale mile. 

(14) Ordnance Survey Air Photo Mosaic, flown 1947. Scale 6”=1 mile. 
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DALE-I-SUNNFJORD: STUDY 
CHANGING GEOGRAPHICAL VALUES 


COLEMAN AND BEAVER 


around Dale engages our interest, not account any unusual 
anomalous qualities, but rather, the contrary, because epitomizes 
many those interactions between physical setting and human response which 
appear common much Western Norway. the environment, little has 
altered during the historic period, but human adaptation nevertheless 
undergoing manifest change. the synthesis presented here, these current 
trends are given pride place, yet should emphasized that they represent not 
shedding environmental influences, but rationalization human effort 
relation them. This therefore study changing geographical values which 
hoped will interest specific example important general principle. 


Tue SETTING 

Geology and situated lat. 61° N., where the north-flowing 
Daleelva meets the east-west Dalsfjord, halfway between the larger and better 
known Nordfjord and Sognefjord (Fig. 1). 


Mangerite-Syenite Devonian Gabbro 


Fig. Dalsfjord: geological map 


Dalsfjord quite typical among the illustrating that geology 
dominant factor the relief, and also the life the community. The fjord 
longitudinal feature, eroded along geological junction, and there consider- 
able contrast between the rocks its northern and southern shores. 

the north are Cambro-Silurian schists, containing conspicuous band 
sterile quartzite which can easily identified from distance because repels 
vegetation. The schists are surmounted overthrust scar mangerite- 
syenite. Overlying these oval-shaped outcrop coarse Devonian con- 
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glomerate formed scree basin. composed multicoloured local blocks 
cemented into hard siliceous matrix. This tough enough resist even the 
attacks the geologist’s hammer, and stands form the highest ground 
the culminating Kvamshesten Great Horse) 3970 feet. fre- 
quently displays ice smoothed and striated surfaces entirely devoid plant life 
(Plate 1). 

the south are gneisses and schists Pre-Cambrian age which are relatively 
favourable for cultivation. texture they are fissile and weather into soil fairly 
readily. the same time they are rendered chemically fertile high proportion 
basic constituents. Nowhere they exclude plant growth. The natural vegeta- 
tion extends right the summits, and the cultivated ground far more ex- 
tensive than north the fjord. 
The structural core the area the Devonian Basin, which has been synclinally 
depressed, and sheared. bounded stark, out-facing escarpments, and for 
many miles the south all the rocks have been tilted sympathy. This consistent 
northward “dip” results asymmetrical, cuesta-like, mountain ridges rising 
2000 feet more. Their southerly faces are steep and unfavourable, while their 
gentler are more hospitable. 

This difference gradient reinforces the lithological differences already noted, 
thus accentuating the contrast between the two shores the fjord. traverse 
along the water constantly reveals the northern side barren wall, richer 
falls and hanging valleys, but much poorer natural vegetation, cultivated plots 
and human settlement. Conversely, the southern shore there less cliffing and 
almost continuous string dispersed farms with pasture plots the gentler 
slopes accessible from the water. Aspect seen almost negligible effect 
when weighed against the double influence geology and slope. 

Superimposed upon the regional grain series important 
south joints. One excellent example Holmedal picked out the relief 
large valley and also bend the fjord. Exactly similar features exist Dale, 
and may betoken similar jointing, but this remains proved. 

Ice has clearly been the dominant agent erosion work the Dale district, 
although the stage which supervened has not yet been ascertained detail. 
The initial surface upon which landscape sculpture began appears have been 
Tertiary peneplain which now lies about 2000 feet above sea level. Eminences 
such Kvamshesten would have been monadnocks upon this surface. Probably 
pre-glacial well glacial incision, effected series stages, helped produce 
the numerous large valley-side benches and shoulders which characterize the Dale 
valley from almost every viewpoint. has not yet been possible analyse these 
former valley stages chronologically, even distinguish the glacial from the 
pre-glacial phases. 

The effects ice are particularly well seen the northern side the fjord, 
where ice-scraped surfaces and striae have not yet been obliterated vegetation 
the south (Plate 1). The landscape smooth and hummocky with deep water- 
filled hollows such the irregular Lake Kroke. 

Falls must not invariably ascribed the agency ice—that 180 feet the 
Daleelva believed part post-glacial—but the majority are fact glacial, 
e.g. that which used for generating hydro-electricity south Dale. The Fossedal 
valley, north the fjord, stepped three large falls, 350 feet, 700 feet and 
little over 1000 feet respectively. While the Alps such major breaks valley 
profile are related the Protectionist school glaciologists phases meltwater 
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activity during pauses glacier retreat, not possible distinguish such phases 
the Dale district. Here, where the ice was several thousand feet thick the features 
formed any one stage would have been eradicated the next: overdeepened 
lake and fjord basins leave doubt the material efficacy glacial erosion. 

the Dale valley there are stratified remains outwash fan, patchily pre- 
served near the mouth. The bedding indicates that here the ice moved down valley 
from the south. Pebbles various lithological types were collected from the drift. 
These were submitted Professor Kolderup Bergen for examination, and pro- 
nounced all local provenance. 

height 150 160 feet the valley divided sharp physiographic dis- 
continuity. Above this level the rugged valley slopes bear many marks glacial 


Ohh 


Fig. The Dale valley showing terrace features. The mountain 
the background Helleberget, capped with mangerite-syenite 


erosion: below there are youthful and fresh-looking terraces untouched ice 
(Fig. 2). Though these may part have been carved during the late glacial period, 
when ice remained other parts Norway, quite clear that they are post- 
glacial the local sense. Only immunity from ice action could have preserved such 
sharply chiselled facets they display, whereas the original incision was stimulated 
both the falls sea level and the isostatic recovery the land post-glacial 
times. The terrace assemblage bears strong resemblance those certain 
Scottish valleys where similar isostatic uplift has occurred. 

Climate.—A further factor which must considered order complete the 
survey the physical environment climate. The climate the Dale district 
presents several interesting features. Its keynote dampness and cloudiness 
springs mainly from orographic influences upon westerly air streams, and some very 
striking visual effects can sometimes observed from vantage-points the 
vicinity (Plate 2). From such eminences possible watch clear sky over the 
North Sea giving place bank cloud over the margin the land. The lower 
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islands not provide sufficient lift cause condensation, but isolated clouds 
appear over the higher ones, only vanish again over the sounds. The mainland 
itself reflected the sky continuous cloud cover, but for some distance inland 
the strandflat too low altitude provoke the heaviest falls rain. This outer 
district more keenly afflicted bleakness and exposure than really high pre- 
cipitation. But the ground rises towards Dale the orographic stimulus becomes 
stronger. The average annual fall Dale itself approximately inches, and 
the surrounding mountain tops believed over 100 inches. This 
increase does not continue systematically with height further the east, since 
there the amount precipitation moderated account the rain already shed. 
There fact general improvement conditions both eastward and westward 
this district, which itself has perhaps one the most adverse rainfall conditions, 
for its latitude, the whole Eurasia. For this reason alone its agricultural 
problems are well worth studying. 


THE HuMAN THE PHYSICAL SETTING 

The 150-foot contour mentioned above not only physiographic boundary: 
also marks distinctive break human distributions. the steep slopes above 
are zones picked out the natural vegetation—alder scrub about 1000 feet, 
heather-juniper scrub and moorland. The alder zone the most constant the 
three, though much interrupted coniferous plantations; the juniper gives way 
grass the benches which were formerly cultivated outfields, and grass 
and bog flushes where streams bring down fingers the upper moorland, which 
itself similarly differentiated slope and drainage conditions. Below 150 feet 
profound contrast. Here the terraces are hayfields, arable plots and practi- 
cally all the buildings. Clearly, slope dominant factor vegetation, agriculture 
and settlement. 

Settlement and can hardly treated separately from 
agriculture because its siting and degree dispersal, less than its origin and 
growth are functions this major means livelihood. 

difficult for the English eye detect stages urban development Dale. 
Though the Norwegians, with refined perception born familiarity, speak with 
pride house two hundred years old, which has been moved board board 
two occasions, and contrast with modern buildings, both the old and the new 
share much the same traditional style weather-boarding pastel shades pro- 
tected against ground rot stone base, and against rain high-pitched roof 
with decorative gable. few the smaller houses and numerous storage sheds 
are thatched with turves from which time saplings may seen sprouting. 
Only one two modern buildings have forsaken the local material for concrete, 
and even these retain general shape and light colouring which harmonize well 
the local scene. 

necessary, therefore, establishing the growth stages Dale consult other 
than field sources. Originally there were only separate farms, namely, Yksnebjor, 
Steia, Dale and practising the characteristic fjord economy and dispersed 
the typical Norwegian manner the centres their holdings. Increase 
and the setting new agricultural homesteads led the gradual 
subdivision the early estates (see examples given Appendix). This resulted 
loose-textured coalescence buildings, still enclosing many plots farmland 
the centre the town (Plate 3). Even the seaward end, where factories, shops 
and administrative buildings have most consolidated the settlement, gardens and 
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LAND UTILIZATION 
Grass for hay Deciduous trees 
Potatoes Store sheds and barns 
Other crops kale, barley) shops and other buildings 
gardens Shoe factory 
Agriculturally unproductive Barrel 


400 Yards 


Fig. Land utilization map the Dale district 
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fields remain important landscape element. This process growth infilling 
between several nuclei contrasts with the typical English process accretion out- 
ward around single compact core, produce quite different urban structure. 
One aspect this that the farm district names retain greater importance 
than street names. 

The land utilization map (Fig. shows the close functional well spatial 
association settlement and agriculture. The interrelationship has not, however, 
always been exactly the same, nor static the present time. Originally the 
main homesteads with their intensively cultivated infields were sited the good 
flat terrace land, and possessed outfields, together with dwellings, the benches 
high the adjacent valley sides, well summer settlements (seters), the 
shore lake Sletteland, nearly nine miles the south-east. Between these 
three units there was good deal movement, after the general pattern Nor- 
wegian life. present, however, there definite retraction from this extreme 
measure dispersal. Most the dwellings the outfields around Dale are 
now abandoned and derelict. The rest will probably follow suit, once tenant 
leaves increasingly difficult find successor. Three out the eight seters 
Sletteland have passed out use, and farmsteads the upper part Fossedal are 
also nearing the limit their life. Upper Fossedal Farm, for example, reached 
from Dale over miles away boat and steep valley track which climbs 850 
feet. Its holding comprises many thousands decares, but the farmer, assisted 
only his two daughters, contrives keep more than five cattle, six sheep, 
horse and some poultry, and cultivate only decares (7'2 acres) infield under 
potatoes and oats. sheep have been seriously reduced numbers foxes and 
eagles, reflection the lack labour look after them. For the same reason 
has been necessary give rearing pigs and goats. evident that when this 
farmer dies, all his enormous acreage rough pasture will out use altogether. 

Similar trends are discernible elsewhere Western Norway. the Dale herred 
(i.e. rural district) with total population 3882, Dale itself has increased size 
approximately 2000, while the outlying districts have suffered decline. For 
instance, the population Guddal dropped from 529 1936 406 1951. The 
general exodus” appears associated with the high standard education 
open Norwegians. University facilities are available for all who desire them, and 
high proportion farmers have passed through agricultural college. 
drift into the larger centres does not seem merely hankering after material 
amenities, but attraction also the whole range cultural contacts which have 
become spiritual necessity for educated people. The passing farms like Upper 
Fossedal marks the passing the peasant. The Dale man many senses 
townsman, with higher standard living and educated outlook. 

patently justified terms human happiness relinquish land which 
difficult farm and which imposes life drudgery for small returns. But the 
loss such land nevertheless serious: some compensating redemption essential, 
particularly region where relief already dictates that the cultivable proportion 
the land very low, and where climate often makes the harvest precarious. 
Various types reclamation are fact being achieved, but see them their 
proper setting necessary first outline the work normal and established 
farm. 

The position may best appreciated reference individual farm studied 
near Steia. The total holding 110 decares (about 27': acres) divided between 
the infields (60 decares) and the seter Sletteland. The heavy rainfall, lack 
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sunshine, and cool northern summers naturally preclude any emphasis arable 
crops, which are restricted oats, barley, roots and potatoes. Dairying fact 
the main farming enterprise, and the bulk the ground occupied hay. Even 
for hay the climate sometimes inadequate, for despite the raising the harvest 
upon racks, may fail dry wet season, and severe losses may sustained. 
Fourteen cattle, which nine are cows, are supported this land, and also 
dozen ewes. Sixty-five per cent. the farm income derived from butter, which 
per cent. more can produced summer than winter. The herd con- 
trolled every three weeks for milk quality and disease. The animals are able 
graze out-of-doors from mid-May mid-October, and this period they spend 
from mid-June mid-September the seter where their milk made into butter 
and cheese. the end the season the best milkers have given supple- 
mentary feeding stuffs order maintain their output. During the winter the 
stock are stall-fed. The barn which they are housed large two-storeyed 
building with quarters for the animals below, and capacious hay-loft above, 
reached outside ramp. Together with the house and barn small turf- 
roofed storage shed: these three constitute typical farm unit. While some the 
older farms still possess several outbuildings for livestock and hay storage during 
the winter, there has been modern tendency reduce their number the single 
large barn with its comprehensive function. 

Approximately half the grass grown this farm made into hay, while the 
other half used for silage. This farm yet the only one possess silo, but 
the practice will undoubtedly spread, seems provide answer the 
farmer’s worst problem, that drying his hay. ‘The hay crops consist timothy 
and clover mixtures using seed from eastern Norway the local climate too 
damp for the harvesting grass seed. Once sown allowed remain for 
five years the best cases, and then ploughed up. land given year under 
cereals potatoes before setting fresh ley. Apart from the general pedological 
advantages ley farming, periodic ploughing necessary rid the pastures 
mosses. Such mosses are particularly noticeable among the grasses the terrace 
bluffs, where the ground too steep for ploughing and must laboriously spaded 
hand. This general less effective than the plough, and the bluffs can 
distinguished distance from the flats, not only account their form, but 
also because the contrast the green pastures top with the russet tints the 
moss showing through the sides. 

Altogether, decares this farm are spaded. Not all this consists terrace 
bluffs. has also been attempt reclaim some the steeper slopes imme- 
diately above the highest terrace. its natural state this land under alder scrub. 
Alder believed have the power fixing nitrogen the soil nitrates, and 
thus associated with quite good soil. However, impossible retain the alders 
and sow grasses among them, this already sun-starved country, the alder 
shade more than sufficient deprive the grasses beneath nutritive value for 
stock. Consequently, foot foot, the alder being pushed back the hillside, 
and its place added steep improved pasture, needing the application lime, 
etc., after the snow-melt each year. Only where flatter bench included this 
reclaimed land possible graze cattle, and this plot fenced round prevent 
the animals from straying the steeper slopes where they would cause soil 
erosion. Sheep are sufficiently light avoid doing damage this sort. 

Another type reclamation has been carried out about the same altitude 
Refsnes, again fairly steep slope. This tract was three ways unfavourable 
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agriculture, being overgrown, littered with boulders and traversed several 
boggy streamlets. Over period many years, the farmer has cleared the land, 
gathered the boulders hand for few low retaining walls arrest soil creep, and 
led the streams underground culverts. perfectly satisfactory pasture has thus 
been created out the wilderness, and the labour years considered repaid 
the accession extra land adjacent the infield. Every available piece land 
cultivated. particularly noticeable how the gardens the houses are entirely 
devoted useful production, soft fruits, vegetables and hay, while the more 
aesthetic aspects horticulture are restricted profuse indoor flowers and 
greenery. This careful hoarding every foot land also illustrated Plate 
which shows how even the churchyard made yield its harvest hay. 

Reclamation Dale itself clearly small-scale affair, restricted the narrow 
zone immediately above the 150-foot contour, but more ambitious schemes have 
also been observed further afield the region. Downfjord the Fure peninsula 
experimental station has been set reclaim large peat-ridden area about 
160 200 feet elevation. peat feet deep, and yields soil which 
markedly deficient minerals needed for the growth normal crops, including 
certain trace elements such magnesium. Diagnosis but preliminary cure. 
further problem, was formerly believed, was the exposed position the 
peninsula, preventing the growth tree species. However, was found that the 
browsing animals was much blame exposure, and area which was 
fenced against animals about 1940, quite number birch and rowan saplings 
had been able reach heights feet. These would, suitable situations, 
act wind-breaks and help reduce the effects exposure still more. Already 
has been possible grow healthy crops timothy hay, clover and barley this 
station. Another reclamation project was being carried out the agricultural 
school Mo, the east. Peat had been reclaimed mole drainage and surface 
dressing glacial gravel and fertilizers. the same locality private farmer has 
solved the problem ploughing steep slopes, towing his plough uphill 
wire cable powered donkey engine. 

Clearly, considerable range ideas, and great deal energy being expended 
increasing the acreage cultivable land. Although when consider the land 
being abandoned Fossedal and elsewhere, may seem that what gained the 
roundabout being lost the swings, the net result heartening rationalization 
agricultural location. The Dale valley itself illustrates this very well. Consolida- 
tion farmland and settlement not only saves time and labour eliminating daily 
journeys the outfields, but also brings all the cultivated land within reach 
piped water and electricity, which can assist the scientific upgrading agricultural 
practice. The outfields themselves are being turned over different type pro- 
the planting woodland, which requires less frequent attention, and 
therefore its placing greater distance from the farm than the hayfields 
logical arrangement. 

Forestry.—Forestry important enterprise Norway that interesting 
note some its local aspects. Practically all, course, private ownership, 
but the Forestry Association Sogne and Fordane Fylke (the county) supports 
two trained foresters and four labourers help and advise the woodland owners. 
The foresters are also invested with considerable powers enforce their advice 
cases mismanagement. The predominant woodland species this part 
Norway the spruce, which thrives flourishingly the wet climate except its 
earliest years, when suffers from the lack sunshine. infant spruces the 
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respiratory breakdown dry matter exceeds the amount building the 
limited photosynthesis which possible area deficient sunlight. The 
plant can make progress and dies. the Canadians have it, “Spruce trees 
won’t grow until they are two years old.” impossible rear the spruce from 
seed western consequently transplanted the seedling stage from 
nurseries the sunnier east. Much scientific attention given the seeds em- 
ployed, and for spruce the sources are diverse the Harz region Germany and 
Alaska. Pine seeds come from the montane tracts Germany, Switzerland and 
the Pyrenees, hemlock from British Columbia, larch from Scotland, and on. 
Because the northerly latitude the maturation period trees appreciably 
longer than Britain. 

The Dale forests have much more natural appearance than British plantations. 
First, surface relief dictates that the trees are not planted rows, but wherever soil 
and slope conditions give the most favourable rootholds. Secondly, the planting 
not effected single operation, but phased with the general work the farm 
over long period, giving varied age composition amongst trees the same plot. 
undergrowth alder and rowan impedes passage through the woodlands, but 
climatic conditions would probably make uneconomic keep them clear, and 
the admixture deciduous species doubtless valuable check against podsoliza- 
tion the conifers. 

industries Dale comprise two shoe factories and two barrel 
factories, all being situated the waterfront ease the export their products. 
first sight would appear that they are based local raw materials, leather and 
timber, but reality this not so, and list the actual sources revealing. 
shoe factories obtain fine skins from England France, and sole leather from the 
Argentine, while the barrel works procure pinewood from southern Norway and 
Sognefjord, hazel bark binding from Sogne, Poland and Russia, steel strips for 
bands from Belgium, England and the United States, and tinplate for metal cod- 
liver-oil containers from the Bethlehem Steel Corporation, Pennsylvania. The 
waterfront location patently just necessary for imports exports. 

Industrial labour supplies are derived from many outlying districts well 
from Dale itself. The Reiber shoe factory was established Bergen firm 
former wooden-shoe works, with machinery bought from Trondheim firm, and 
much Trondheim labour. Most the workers are now local people, but come 
from far afield Flekke and and miles respectively, the 
crow flies: Fig. 4). The Jarl shoe factory has actively encourage labour and its 
expansion limited this factor. Some the factory workers are part-time, their 
main occupation being farming, and additional time off for harvesting, etc., 
accepted practice. very few farms the land the sole source income. During 
the winter months approximately one out three the farming population supple- 
ment their income work the factories. The combination agriculture with 
factory work, indeed with forestry fishing, commonplace Norwegian 
life. Part-time jobs seem national feature, and are responsible for assisting 
many the people through university. 

Administration.—Local administration also point geographical interest, 
since the markedly dispersed character Norwegian settlement reflected the 
balance power between the local and central governments. great range 
functions which, England, are performed directly the central government, 
through its own local offices, are Norway performed the local authority under 
rules centrally laid down. For example, the work which here done the local 
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offices the Ministry National Insurance, the Ministry Labour and even the 
Board Inland Revenue is, Norway, the responsibility of, and performed the 
officials the local authority. could argued that this form organization 
congenial the much-spoken love independence the Norwegians; but the 
basic reason for almost certainly geographical. With scattered population, 
would prohibitively expensive have representatives central government 
departments reasonably convenient intervals all over the country, and their 
work vested the local bodies instead. With the exceptions customs and 
excise, the state does not levy taxes, but depends upon subventions from the local 
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Fig. Districts which provide labour for the Reiber shoe factory Dale 


authorities, while even the income tax paid merchant seamen directed back 
their home districts. Coupled with these fiscal rights are corresponding social 
responsibilities, such the care orphans and old people. The local community 
conducts practically all its own affairs with far less county state supervision than 
this country. 

Planning Proposals.—It has been shown above that certain aspects local geo- 
graphy are state transition, and fitting conclude with glimpse 
towards the future, embodied planning proposals. During the war Norway 
was concerned, was Britain, with the ideal land fit for heroes live in, 
though this case the heroes were civilians the resistance movement. 1943, 
Dale, this preoccupation had passed beyond the stage mere formulation 
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principle. had been woven into specific plan for the district, and was portrayed 
map form, the which the scale 2000, with contour 
interval metre. The contouring itself was mean feat, but addition 
this the map indicates the provision made for future expansion. Houses, roads and 
factories the future were all shown distinctive colour serving separate 
them from the existing features. The central theme was the building road out 
Dale through tunnel blasted Yksnebjér, and along the southern side 
the fjord. This will link the north the country via Dale and the southward road 
already possesses Larvik and the sea passage Bergen. Dale will thus put 
shortened route between Bergen and the north, and the nodality acquired 
thereby the reason for envisaging considerable urban expansion. can 
inferred from what has been said local administration, this not society which 
would favour much rigid planning direction. The aim the planning map was 
rather define, for example, large number sites that could conveniently 
occupied new houses, off the best agricultural land, and allow the future 
owners free choice from among these. Similarly with factories, which are 
along quays built out into the fjord, again prevent encroachment agricultural 
land. view the present labour situation unlikely that these factories will 
materialize for considerable time, but the provision has been made logically, and 
can await events. 

general appraisal seems that the plan shows clear grasp both the local 
and internal factors involved, and also the relation Dale the proposed 
national route. What was very remarkable was the extent which the plan had 
been implemented 1951. Quite considerable proportion the new roads and 
houses were already existence. The progress the latter compared with the 
situation Britain doubtless owed much home timber supplies. ‘The new main 
road had already been blasted spur gneiss (see Plate towards the 
point where tunnelling will begin, but this part the programme had been held 
the diversion funds towards defence. 

The general rapidity achievement seems wholly appropriate country 
where decisions rest largely local hands, and where there has been sorry 
history urban despoliation inspire caution and delay. 


The Refsnes estate the east side the valley divided into seven separate 
holdings, and the Jarestad estate the west, into six. The date which this degree 
subdivision was achieved has not been ascertained, but not recent. The 
population figures for each holding have been analysed into degrees kinship, which 
are here expressed diagrammatically. 
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The persistence the second generation the family homestead noticeable 
feature, and the view the small size the farms not surprising that quite 
high proportion these people engage alternative part-time employment. Thus, 
the shoe factory employs three men and two women from Refsnes and five men from 
Jarestad. The occupants Holding Jarestad work the fishing vessel Fisken, 
while the son the house Refsnes Holding bank. 
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CHARLES SWITHINBANK 


ART THE glaciological work the Norwegian-British-Swedish Antarctic 
Expedition consisted study the ice shelves western Dronning 
Maud Land. Full reports are preparation and are published Norsk 
Polarinstitutt, Oslo, cooperation with the Swedish Antarctic Committee and the 
Scott Polar Research Institute, responsible for the Expedition this country. 
Snow structure and crystallography together with the heat balance and other 
physical aspects are being dealt with Dr. Valter Schytt, while the present 
writer concerned with the morphology ice shelves, their regime and their 
movement. The purpose this paper summarize few the more signifi- 
cant points general interest which have emerged during the writing reports 
under the latter three headings. 

Morphology.—Since will some time before the topographic surveys the 
expedition can presented the form maps the writer has prepared pre- 
liminary general map western Dronning Maud Land (Fig. 1). Place names have 
yet decided, the ice shelves are lettered etc., simplify reference 
the map. The ice shelves fringe the coastline, filling great bays between 
tongues the inland ice sheet and generally smoothing the outline the continent. 
For the most part they are afloat, but places they press against shoals force 
their way over them. Their inland boundaries are abrupt, being apparent the 
surface where the unbroken flatness the ice shelf meets the smooth but sloping 
inland ice sheet behind. Within the area the map, ice shelves cover about 
70,000 square kilometres—almost half the total area England and Wales. 
the meridian Greenwich the inland margin the ice shelf 190 kilometres 
from the nearest point the ice front. Density measurements bore hole 
the expedition base—Maudheim—and seismic soundings suggest that the ice 
shelves depart little from equilibrium thickness around 190 metres. They 
maintain, all but their marginal areas, monotonously uniform surface elevation 
probably lying between and metres above sea level. 

The ice front presents rugged, seemingly random arrangement inlets, pro- 
montories, bays and stretches unbroken cliff (Plates 1-4). But some interesting 
points emerge from detailed study. Plate air photograph the seaward 
margin the Maudheim ice shelf taken from height 2500 metres 71° 12’ S., 
11° W., facing NE. Soundings from the expedition ship Norsel show that 
the headland the foreground and the two icebergs near are aground; the whole 
the ice front behind afloat. Each the two inlets kilometres that 
the distance Norselbukta (Fig. 2). The contrast between the smooth, sweeping 
curve the grounded ice front the foreground and the jagged, broken outline 
the floating ice front beyond illustrates rule which has been found most useful 
the interpretation air photographs: that ice cliff normally aground where 
its outline smooth and afloat where its outline irregular. This rule probably 
applies any ice front. Plate air photograph Kapp Norvegia (bottom 
right) and the grounded ice front the east taken from height 2350 metres 
71° S., 12° 25’ W., facing ENE. Its smooth outline far the distant point 
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long. 11° (also shown Plate makes abrupt contrast the floating 
ice front beyond. 

The permanence the grounded point long. 11° 24’ shown com- 
paring Plate with the photograph the same feature taken twenty-one years 
earlier Riiser-Larsen.4 The outline the ice front has scarcely changed the 
interval, and then, now, there was group grounded icebergs nearby. 

The long inlets, which are further characteristic the ice front wherever 
afloat, appear develop from fractures caused the differential seaward move- 
ment freely floating areas the one hand, and the other parts held fast 
local grounding the adjacent inland ice sheet. 

Perhaps the most significant point which emerges from study the ice front 
whole the apparent dependence the ice shelves upon the anchorage pro- 
vided flanking arms the inland ice sheet and locally grounded areas. Without 
these, the ice shelves 
might well break 
loose and drift bodily 
formity which has 
been found between 
the present position 
the ice front and 
line joining the 
northern extremities 
the 
sheet the outer- 
most grounded areas. 
Nowhere does ice 
shelf stretch far 
seaward unprotected. 


This discovery carries of floating ice 
implications of fun- of bay ic 
damental importance Heights metres 

understanding 

the nature and sur- Figure 


vival Quaternary 

well contemporary floating ice sheets, for conditions western Dronning 
Maud Land are not regarded exceptional—and nothing suggests that they 
are—it may true say that ice shelf, unless flanked land inland 
ice sheets, will never extend far sea beyond the outermost shoals which could 
ground it. this connection interest observe that ice shelf present 
surviving off straight coastline Antarctica known free and unanchored 
grounded areas. the contrary there are suggestions—indeed some places 
evidence—of grounding both the major examples this sub-type which have 
hitherto been described: the Shackleton Ice Shelf and the Larsen Ice 
follows that the probable seaward limit ice shelf under conditions more 
intense glacierization might many cases established soundings alone. But 
considering any extreme changes the position ice front, such may 
some period the past have taken place the Ross Sea, important recall 
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that they would accompanied major changes the amount glacierization 
the Antarctic whole, and thus eustatic changes sea level well 
isostatic adjustments the continental mass. These might have considerable 
effect upon the distribution and extent shoals capable grounding floating 
ice sheet. 

The inland margin the ice shelves marked number cracks the 
surface caused the independent tidal rise and the ice shelf. may 
termed strand cracks.7 Often the margin also marked wide and shallow 
depression running parallel the boundary the inland ice sheet. The width 
the depression, the eight places where has been crossed Dronning Maud 
Land, from 700 1600 metres, and its bottom lies between and metres 
below the general surface level the ice shelf. Figure shows the results instru- 
mental levelling across the inland boundary four different places. can seen 
that the deepest depression backed the steepest slope, and the shallowest 
the least slope. One the processes operating the formation depressions 
the inland margins ice shelves that differential snow accumulation. Stake 


metres 


71°22'S. 7°45'W. 


Maudheim Ice Shelf 


Strand cracks 


Maudheim Ice Shelf 
71°08'S. 10° 05' W. 


500 1000 1500 2000 


Figure 


measurements showed that the depression the amount accumulation was 
between one-third and one-half much was points more than kilometre 
away the ice shelf. 

Strand cracks are caused the bending ice sheet across area several 
hundred metres width. They not normally penetrate from top bottom 
the mass, and there independent movement vertical plane between their 
two sides. The size strand cracks varies; most are between and centimetres 
wide the surface. Strand cracks were encountered every point where the inland 
margin the ice shelves was crossed. Their tidal origin was demonstrated 
means direct measurements the surface the amount opening and closing. 
The position the cracks relation the depression has been marked 
Profiles (b) and (c) (Fig. 3). the time Profiles (a) and (d) were surveyed the 
strand cracks were temporarily concealed drift snow owing bad lighting 
conditions. 

Though few references strand cracks are found the narratives travellers 
who have crossed ice shelves the Antarctic, the occurrence and distribution 
the feature matter considerable geographical significance. For provided that 
they are active they witness beyond doubt that adjacent ice sheet afloat. They 
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outline, moreover, the boundaries the floating area. Far from the margins 
ice shelf they trace the limits any part which may grounded. Evidence 
the existence strand cracks has been put record 
Mason and others, though the writers often fail appreciate the significance 
their indeed most appear unaware the probable tidal origin the 
cracks they saw. 

Regime.—Prior the Expedition there had been 
much speculation the relative importance the various agents supply 
and removal which affect ice shelves, and for this reason study the regime 
Maudheim was combined with measurements relative movement attempt 
establish the absolute material balance over small area. Though William 
Hobbs’ theory the glacial anticyclone was thrown open doubt soon 
meteorological observations had been made station near the centre large 
inland ice sheet there was still great deal evidence support his 
“centrifugal snow broom.” was implied that the marginal parts inland 
ice sheet and the ice shelves along its border were nourished largely drift snow 
swept from the interior. other writer had made extensive use, had Hobbs, 
the observations Antarctic travellers, and with the exception few discussions 
which are largely deductive there had appeared fully formulated alternative 
theory account for the origin the snow accumulating the ice shelves. 
Maudheim was required therefore establish not only the amount the accu- 
mulation but also, possible, its source. 

Twenty-two stakes spread over area square kilometres were measured 
twenty times during the period March 1950 December 1951. provide control 
values for the minor variations surface level which occurred between readings 
the main stake pattern, two stakes were read almost every day which the 
surface level was different from that the previous day. The location the main 
pattern shown Figure (the heavy dots within kilometres Maudheim). 
Plate air photograph the same area taken from height 2800 metres 
70° 11° 15’ W., facing SE. The huts Maudheim are hidden 
beneath patch low cloud the centre the photograph. The ice front about 
metres high. Except within kilometres the ice front the site the accumula- 
tion measurements was unobstructed and absolutely level. Stakes near the ice 
front were found subject marginal effect; their readings were therefore 
discarded. The mean value the remaining fifteen gives record the changes 
surface level which took place during 663 consecutive days (Fig. 4). 

convenient discussing the amount accumulation consider one- 
year period. Thus from December December 1951 the mean depth 
snow which accumulated the stakes between and kilometres from the ice 
front was 104 centimetres. standard deviation from this figure centimetres 
accounted for the normal height wind-formed irregularities the snow 
surface. Density measurements shafts showed that the 104 centimetres snow 
was equivalent centimetres water. order see whether this figure 
represented normal value for the annual accumulation the water equivalent the 
snow due the years was measured shaft Maudheim. This gave 
probable value for the seventeen-year mean over the stake pattern centi- 
metres. Since the standard deviation the shaft was much centimetres the 
total can seen lie exceptionally close the average. 

The step-pattern the accumulation trace Figure probably typical for 
western Dronning Maud Land. Falls surface level are rare; the regime over- 
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whelmingly positive. average wind speed Maudheim 7-7 though 
this low figure for Antarctic station noteworthy that long periods bringing 
not even centimetre change surface level appear part sequence equally 
characterized the occasional heavy accumulation single day. The whole 
the accumulation due snow; rime and hoar frost are rare, and their contribution 
the snow surface negligible. The only ablation due wind erosion—two 
observations indicate that direct evaporation from the snow surface plays 
significant part the regime. the first place the humidity gradient above the 
snow surface consistently low and the relative humidity consistently high. 
Secondly, all the downward steps the accumulation trace can explained either 
settling wind erosion. 

order find the extent which changes surface level are related the 
speed and direction the wind, the mean wind speed calculated from the actual 
run metres and the mean direction where this was reasonably constant have 
been appended Figure Most conspicuous the uniform direction the 
winds that lead accumulation, though hardly less significant itself the 

Percentage days 


given in Fig. 4 
25 


Figure 


uniformity the wind direction all times. Figure approximate wind 
frequency diagram for Maudheim based the 421 days for which wind direction 
given Figure The shaded area shows the prevailing winds days which 
there was appreciable accumulation centimetre snow more). Both the major 
winds—the easterly and the southerly—can seen from Figure run essen- 
tially parallel the general seaward limit high land. 

The main feature brought light Figures and the overwhelmingly large 
proportion the total accumulation which comes during strong, winds. 
Southerly winds are all times relatively weak, that frequency diagram based 
directions plotted with equal weights (as Figure and not proportion the 
distance run exaggerates the already small contribution southerly winds 
the total accumulation. The easterly storm winds which accompany nearly all the 
major upward steps the accumulation trace are cyclonic winds due the passage 
barometric depressions the north Maudheim; now follows that the 
observed accumulation all probability direct and immediate consequence 
atmospheric precipitation. 
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Having suggested the method and source nourishment the Maudheim ice 
shelf remains discuss how far the amount accumulation can taken 
measure precipitation the area. expedition has ever succeeded measuring 
precipitation Antarctica. The problem arises out the difficulty distinguish- 
ing between true precipitation and wind-borne drift snow, and quite fundamental 
view the fact that snowfalls take place chiefly during blizzards. Measurements 
with ordinary precipitation gauge Maudheim convinced that, except 
during calm weather, the instrument value estimating the true amount 
precipitation. quantities measured bear some relation, might expected, 
wind speed, but relation the amount accumulation. 

There good correlation between high winds and the amount accumulation 
during the warmer half the year, but only small accumulation during the windy 
months July and August. This seasonal variation just what expected 
believe that the accumulation due cyclonic precipitation, for winter 
the effective coastline” is, account pack-ice, far the north 
Maudheim. the “seasonal the Maudheim ice shelf which 
combines with low winter moisture content the atmosphere reduce the 
amount precipitation and also the amount accumulation. 

The consistency the relationship between accumulation and the probable 
trends atmospheric precipitation, and the evident absence Maudheim 
appreciable contributions the accumulation through any other agency, lead 
the conclusion that the total accumulation provides some measure the true 
precipitation. 

theoretical grounds clear that absolutely level area large extent 
subjected uniform winds and uniform precipitation, then the amount 
accumulation must equal the amount precipitation. Drifting snow may 
regarded endless belt: storm winds raise the belt, move along, and deposit 
elsewhere there net change surface level. These conditions are probably 
approached the surroundings Maudheim. Indeed, seems likely that the 
upper surface most large areas absolutely flat terrain the Antarctic 
nourished entirely local precipitation, and that material dispersed only the 
movement the ice sheets and places partly melting from beneath. But the 
Maudheim stake measurements showed that the slightest slope resulted 
departure from the value for accumulation which might otherwise have obtained. 
Thus with the exception certain parts the ice shelves there over much the 
Antarctic fixed relationship between local precipitation and accumulation. The 
position further complicated some places orographic precipitation. Under 
these conditions drifting, even fails carry snow far, may cause the accumula- 
tion depart widely from the true precipitation. 

Partly with the object observing the effect the topography inland ice 
sheet the regime adjacent ice shelf, separate study the amount 
accumulation was made the 300-kilometre route between Maudheim and the 
Advance Base (Fig. 1). One hundred and thirty-eight stakes were measured 
average four times between September 1950 and January 1952. considerable 
amount interpolation was needed compute the probable accumulation each 
point between December 1950 and December 1951 order that the figures 
might compared with the 104 centimetre total for Maudheim, but unlikely 
that large errors have resulted. account differing slopes there were abrupt 
variations the depth snow even stakes spaced less than kilometre apart. 
order that the major trends accumulation along the route should not hidden 
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these local variations, Figure has been constructed from running means. The 
surface profile shown the same horizontal scale. 

Topography has everywhere marked effect the amount accumulation. 
The peak figures—at 60, 160 and 240 kilometres from Maudheim—are all situated 
close local summits. Orographic precipitation the most probable explanation. 
For the rest, accumulation varies with the steepness slope and with its total 
length. detail, the effect katabatic winds simply remove snow from 
convex surfaces and slopes, and allow come rest hollows and level 
ground. The net result the process must smoothing the snow surface and 
the eventual elimination major irregularities the landscape. Carried 
ultimate stage the surface the ice sheet would levelled. Owing movement, 
however, such development possible. 

Figure also shows the results snow the bottom slopes. 
marked local increase accumulation recorded 70, 123 and 163 kilometres 
from Maudheim. This suggests that the chief effect winds comparatively 
local redistribution snow; there evidence support the view that large 
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quantities snow are removed from the inland ice sheet and spread widely over 
the adjacent ice shelves. 

The mean value the measured accumulation along the whole Advance Base 
route 101 centimetres snow, figure remarkably close the 104 centimetres 
the Maudheim stake pattern. Surface configuration alone does not suggest 
explanation. But taken together with the absence recognizable trend from one 
end the other, the agreement these figures may reflect general uniformity 
the prevailing precipitation. addition, adds weight our belief that the study 
regime Maudheim representative and may thus contribute under- 
standing the method nourishment large areas the ice sheets Dronning 
Maud Land. important conclusion concerns the site chosen for accumula- 
tion measurements. There ample evidence show that essential condition, 
the results studies from widely separate regions are compared, that 
measurements refer only the accumulation over broad expanse absolutely 
level snow. Finally may interest—in view the controversial nature 
the whole theory alimentation the glaciers Antarctica—to note that many 
the findings discussed above lend support recent trends opinion. Signifi- 
cant contributions have been made the subject since the inception our work. 
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Movement.—Two hundred kilometres separate Maudheim from the nearest rock 
outcrop. This very inconvenient for those who wish find the rate movement 
the Maudheim ice shelf, for there are fixed points which base measure- 
ment. For this reason was decided make study relative rather than 
absolute surface movement. The Maudheim stake pattern offered convenient 
well interesting locality which work. Figure shows that situated 
midway between two grounded areas and thus all probability the fastest 
moving part the ice sheet. lies, moreover, place where the ice unconfined 
and able move freely any direction from west through north north-east. 
The relative position each stake was obtained theodolite triangulation from 
2-kilometre base line whose length had been measured about part 20,000 
with steel tape. The first survey was made between April and June 1950. 
This was repeated between May and September 1951 and final survey was 
made between and December 1951. The centre (Maudheim) stake was taken 
the origin for all three surveys and the position the other points was computed 
rectangular coordinates. The observed position Maudheim May 1950 was 
71° S., 10° 55’ 30” single series azimuth observations made the 
same time gave bearing 50” for line joining the centre 
stake the stake situated kilometre the east Maudheim. time was 
available later date for renewed observations. However, the principal object 
the study being measure the response ice shelf the accumulation snow 
upon its surface, the results are unaffected the movement the whole. 

The single observed bearing was used orientate all three surveys. The first 
these was less precise than the other two and for the purposes the present paper 
may omitted. Computation presented number new and stimulating pro- 
blems; established methods had adapted allow for the relative movement 
individual stakes while the surveys were progress. But the accuracy the final 
result was greater than expected. After reduction epoch each point was fixed 
semi-graphic intersection. The mean length the perpendicular the intersecting 
rays, which—failing statement triangular error—is indication (though not 
measure) the accuracy achieved, metres. The highest figure either 
survey metres. 

Figure combined map and vector diagram showing the results the work. 
The tail each arrow gives the location each stake. The mean epoch the 
third triangulation was 183 days after that the second; the vector scale has 
therefore been doubled show relative movement over one-year period. 

analysis the movement shows several points interest. the first place 
not truly radial. Far from the margins unconfined ice shelf one would 
expect find simple radial pattern which vector length directly propor- 
tional distance from the origin. is, however, surprise find evidence 
considerable differential movement within kilometres the ice front. What- 
ever true seaward vector may applicable the origin, Maudheim appears 
situated zone local tension probably associated with the depression system 
lying between and the ice front Norselbukta. 

The relation between this depression and the observed differential movement 
obscure, but may some significance. Subdued wave structures and 
series depressions are quite common near the seaward margins ice 
a1, 22, 23, Plate air photograph the north-east corner ice shelf 
pattern narrow depressions covers area least kilometres. They 
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appear around metres deep and kilometre apart. The origin such 
depressions quite unknown, though theories have been advanced explain 
The depression system near Maudheim appears similar those 
encountered other ice shelves. Certain characteristics the erosional develop- 
ment the ice front Dronning Maud Land suggest that depressions represent 
lines structural weakness. This view supported the presence crevasses 
several can seen Plate single metre deep crevasse was found the 
depression near Maudheim. levelling traverse was run between Maudheim and 
the nearest point the ice front March 1950; crossed the depression 
place where was metres deep. The traverse was repeated January 1952. 
Despite the accumulation the interval metre depth snow the bottom 
the depression, both traverses put this the same height above sea level. More- 
over the cross sec- 
tion 
little change. The Norselbukta 
inference 
expressed its sim- 
plest bottom 
was “falling 
the depression. 
There every reason 
believe that this 
vertical movement 
normal and con- 
tinuous, for were 
not, depression 
could survive for 
more than few 
years the action 
windborne drift 
snow filling the 
hollows and smooth- 
ing the whole surface 
the ice sheet. 

Having considered 
the vertical compo- Figure 
nent the absolute 
movement associated with the depression Figure can return the discussion 
relative horizontal movements. clear from comparing the length vectors 
the east-west stake line with those the north-south line that relative move- 
ment parallel with the ice front about twice fast that directed towards the 
ice front. This marginal effect. cannot explained with confidence, for 
the locality Maudheim evidently subject its own movements connected 
with the depression system; not simply those which take place anywhere along 
the ice front. 

attempt find whether the rate increase surface area function 
distance from the ice front, the areas number stake triangles were computed. 
Now, relative movement were truly radial the areal increase any triangle would 
give the required information. But since not, only similar triangles similar 
orientation with common base can used. The results show average 
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increase area per cent. six months; only small change associated 
with distance from the ice front. This surprising view the large vectors near 
Norselbukta Figure The explanation that while the component parallel with 
the ice front grows rapidly towards the ice front offset decrease the 
seaward component. 

now possible discuss the absolute material balance the ice shelf 
Maudheim. for moment assume that melting freezing takes place 
the bottom surface, the following equation should apply over given period any 
ice shelf equilibrium: 


Net accumulation 


Increase area per unit 
Equilibrium thickness 


With regard the Maudheim stake pattern are possession all three 
quantities the equation can solved. the terms not equate and assume 
uniform velocity spreading all depths the ice sheet becomes possible 
calculate the amount melting freezing the bottom surface. 

Two observations suggest that the ice shelf Maudheim state equili- 
brium. The annual accumulation measured shaft, though showed some 
decrease during the period also showed that the regime maintained 
every year decidedly positive character; the minimum value, which occurred 
1938, was equivalent centimetres water. Further, the height above sea 
level the snow surface the centre stake was, January 1952, centimetre 
different from its height March 1950 spite the accumulation during the 
interval 170 centimetres snow. The assumption uniform velocity 
spreading all depths cannot strictly justified, though evidence differing 
velocities was noted 100 metre deep bore hole Maudheim. There 
present substantiated alternative theory which base calculations the 
material balance ice shelf. 

order far possible avoid marginal effects either the regime the 
relative movement, stake situated less than kilometres from the ice front will 
considered. The mean net accumulation the fourteen remaining points whose 
coordinates are known was equivalent centimetres water during the six 
months that elapsed between the second and third surveys. The thickness the 
ice shelf Maudheim was obtained calculating the mean density the mass 
shown measurements the bore hole, the density the water which floats 
shown salinity and temperature measurements, and the height the surface 
above sea level. The result metres. The area the ten-sided figure 
enclosed the stakes was 14,894,800 square metres the mean epoch the 
second survey. This increased 12,200 square metres during the following six 
months. The product the mean accumulation and the mean area gives the 
water equivalent the volume added the surface: 2,830,000 cubic metres. The 
product the depth ice and the increase area gives the volume ice which 
spreading has transported across the original limits the stake pattern: 2,260,000 
cubic metres. The extrapolated density/depth profile gives mean density for the 
ice shelf The product this and the volume ice transported gives 
the water equivalent transported: 1,900,000 cubic metres. 

now clear that the volume added the upper surface was greater than the 
volume dispersed spreading. Since the ice shelf was equilibrium the balance 
was evidently accounted for melting from the under surface. The volume thus 
melted was 930,000 cubic metres. Taking probable density for the ice 
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185 metres depth, the bottom melting was equivalent layer ice centimetres 
thick (water equivalent 0-062 metres). Thus approximately one-third the accu- 
mulation the upper surface was dispersed melting from the lower surface. 

interest observe that certain characteristics the temperature/depth 
profile the ice shelf Maudheim also suggest melting from the under 
Independent measurements sea temperature and salinity Norselbukta lead 
again the same 

word warning necessary concerning any interpretation the observations 
described above. They apply the Maudheim stake pattern, which situated 
between and kilometres from ice front. appears extremely probable that 
the amount melting from the under surface ice shelf varies greatly from 
place place. depends, course, upon the scale the heat transport effected 
sea water circulating beneath, and the temperature the ice. There good 
reason believe that wherever there melting from beneath, the amount increases 
towards the ice front. While thus the calculated bottom melting Maudheim 
not representative the entire seaward portion this any other ice shelf, the 
present observations suggest—with reference the general uniformity ice 
shelves Antarctica—that bottom melting important factor the material 
balance large areas. But not universal. Indeed certain ice shelves, 
characteristically much thinner than most, there evidence freezing the 
bottom 

Finally may interest obtain rough value for the probable true vector 
horizontal movement which should applied the Maudheim stake 
Figure The drainage area the whole ice shelf, taken from Figure about 
4900 square kilometres. The mean accumulation can only estimated; figure 
centimetres water per annum seems reasonable. Assuming equilibrium, the 
volume transported then 1-7 cubic kilometres water, cubic kilo- 
metres ice. This equivalent ice shelf area square kilometres. the 
mean position the ice front remains unchanged, and ignore for the purposes 
rough calculation the effects melting both beneath the ice sheet and upon 
its seaward face, then the figure represents the annual mean discharge icebergs. 
Figure correct, almost all the discharge from the Maudheim ice shelf drainage 
area must take place across line joining the grounded point long. 11° 
the extremity the inland ice sheet long. 10° 28’ The length this 
line kilometres. The movement across should thus average about 300 
metres per year. have knowledge the direction movement, though the 
map suggests slightly west North. 

The rapid advance our base Maudheim towards the ocean—had been 
aware during our two-year stay—might have aroused feelings apprehension. 
our huts may, even the time writing, serving landmark upon 
iceberg the Weddell Sea. 


SUMMARY 


The paper refers some aspects the glaciological work the Norwegian- 
British-Swedish Antarctic Expedition 1949-52. The salient characteristics the 
ice shelves western Dronning Maud Land are briefly outlined. Parts the ice 
front are aground; grounding may often recognized from air photographs alone. 
The survival the ice shelves depends the anchorage provided flanking arms 
the inland ice sheet and locally grounded areas. The regime part ice shelf 
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circumstances the amount accumulation may equal the amount precipita- 
tion. Measurements accumulation over 300 kilometre route from the ice front 
the nunatak areas show the effects wind redistributing snow falling 
near slopes. detailed study relative movement described. The results allow 
calculation the absolute material balance small area. concluded that two- 
thirds the accumulation are dispersed continual increase the surface area 
the ice shelf; the remaining third removed melting from below. Finally 
approximate calculation made the probable true rate seaward movement 
the expedition’s base—Maudheim. 
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In this preliminary map the accuracy 
varies greatly, though all massifs and 
nunatak areas are probably shown. 
Best known is a 50 km. wide belt 
from Maudheim to the easternmost 
mountains, together with all nunatak 
areas east of longitude 6°W. Form- 
lines are generalized ,and in the south- 
western quarter of the map they may 
have been misplaced by 50 km. or 
more. East of longitude 2°W. and 
north of latitude 7!°S. the map may 
be greatly in error, very little being 
known about the relative extent 
there of ice shelf and inland ice 
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PEDIMENT LAND FORMS LITTLE 
NAMAQUALAND, SOUTH AFRICA 


MABBUTT 


HIS ACCOUNT erosional piedmont surfaces, pediments, part Little 
Namaqualand, South Africa, based field trips 1949 and 1950 aided 
grants from the University Cape Town Staff Research Fund. Little has hitherto 
been written this region, but its wealth land forms and the useful supporting 
evidence air photographs render profitable field study. 
The physical sub-regions Little Namaqualand are shown below. the 
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Geomorphological provinces Little Namaqualand and the adjoining portion 
South-West Africa. Area detailed study shaded 


west, the coastal plain desert with its sand ridges and ill-defined water courses 
extends for miles inland the base the Great Escarpment altitude 
1000 feet. The rim the interior plateau marked strip dissected high- 
land between and miles wide, which the greater altitude and resultant 
heavier precipitation are reflected the close texture deeply-incised drainage 
systems. East the highlands the country opens out towards the monotonous 
Bushmanland Plateau, with its numerous pans and broad sand-filled valleys. 

The area detailed study lies between the moister highlands and the undissected 
plateau. The passage from the greater relief and more competent drainage the 
former towards the open texture the country further east provides ideal com- 
bination steep hill faces and sweeping piedmont slopes. the west this 
transitional area are numerous groups hills, outliers the highlands, all stages 
destruction. The through-going Orange River acts lowering base-level 
the north, and the relief sufficiently great, the drainage sufficiently active, for 
extending pediments swept clear rock waste. Eastwards, however, the hills 
decrease number and rise island-like from the encroaching sand their bases. 
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The country rock mainly light-coloured granite, forming round boulders 
smooth exfoliating surfaces the hillsides and breaking down into coarse grit and 
sand which everywhere mantle the lower ground. The hills consist partly massive 
quartzite inclusions which build steeper faces and yield fine angular scree. 

The annual rainfall decreases northwards, from 5-29 inches Steinkopf 
inches Goodhouse. The vegetation, consisting open desert scrub, accordingly 
becomes scantier towards the Orange River. 

Hillslopes and pediments.—As elsewhere, the study semi-arid erosion this 
area resolves itself mainly into consideration extending pediments and retreating 
mountain faces. While detailed analysis the latter can attempted here, the 
mechanism their retreat and the nature their junction with the pediment are 
clearly relevant. 

The mountain faces are maintained the angle repose their superincumbent 
boulders and slope uniformly upwards between and degrees. Such recti- 
linearity profile indicates that the slope angle rarely modified running water, 
the minimum angle for mass-movement the slope boulders being the deter- 
minant. the transport material the hillslope, and accordingly the process 
mountain front retreat, mass-movement far subordinate water action. The 
slow downhill creep boulders must normally balanced wastage transit, 
since their accumulation the hillfoot exceptional. contrast, the secondary 
weathering products are easily removed running water and form basal fringe 
coarse grit and sand showing the air photographs lighter strip bordering 
the mountains. 

There is, however, general lack gulleys these boulder-covered slopes, 
suggesting that such transport effected rather innumerable small storm-water 
rills threading their way downslope between obstructing boulders, process here 
referred hillwash. the absence selective incision the hillside retreats 
approximately parallel fashion, the agents slope-control 
remaining separate. 

landscape, change slope form bespeaks change controlling agent. 
Pediments this area are smoothly concave profile, indicating that running water 
has become the effective grading process lower levels. The assumption slope- 
control water action function the change calibre the detrital cover 
from hillslope pediment: the more complete and sudden the change, the sharper 
the break between the two types slope. Below quartzite faces, where many 
scree fragments are sufficiently small moved hillwash, slope transitional 
the pediment found. The more abrupt angle the foot granite slopes 
(Plate due the general absence such intermediate fragments and conse- 
quent lack overlap between the determinative agents. 

Two characteristic features pediments this area would appear basic 
understanding the relationship between the processes operative the hill- 
slope and the pediment. 


Pediment sections invariably show but thin detrital horizon above little- 
weathered rock surface. 

Without exception, the pediments sweep smoothly the hill base, the writer 
failing find single ungraded intervening strip. 


Clearly the pediments are being actively regraded and extended harmony with 
the retreat the mountain base, and, rejecting the chance but infallible timing 
unrelated phenomena, common agent must operative the two processes. The 
running water grading the pediment would seem responsible for the retreat 
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the mountain base. ‘This granted, opinion rests divided whether hillwash 
alone operative this whether the slope occasionally trimmed back 
lateral stream erosion, and fieldwork was accordingly directed towards this question. 

The pediments consist part low, bush-covered mounds surfaced with coarser 
detritus which separate the multiple interlacing stream-beds and appear darker 
spots the air photographs. Such mottling provides useful evidence drainage 
activity, coinciding does with zones channel flow. commonly marks the 
fringes dendritic stream systems, giving tail viewed from 
the air. less developed along trunk streams than towards the perimeters 
catchment areas, where its intensity reflects the vigour the drainage system. 
Observation has shown that one may use indicator effective stream flow. 

aerial photographs the mottling becomes less distinct towards the upper parts 
pediments; rarely occurs the tract immediately adjoining the mountain and 
never extends into pediment embayments. Its absence signalizes the lack stream 
channelling these areas. The more important mountain streams usually maintain 
their courses across the unchannelled belt, but many the smaller ones splay out 
and lose their identity thin depositional aprons about their outlets. Downslope, 
the almost imperceptible lines flow converge once more the feather edges 
recognizable stream systems. ‘The basal angle the mountain face was found 
sharpest behind such unchannelled zones, but where stream flow extended con- 
tinuously from pediment hillside transitional slope occurred. This corrobo- 
rated Plates and was therefore concluded that the retreat the 
hillslope foot, the preservation its basal angle and the extension the smooth 
pediment below are generally unrelated water flow channels and that stream 
flow normal the mountain foot fact opposed the usual sharp distinction 
between mountain and piedmont. 

The numerous hillslope rills apparently debouch the head the pediment 
sheet flow, the former being mainly responsible for the retreat the mountain front 
inter-stream sectors and the latter for the shaping the pediment below. 
not suggested however that there exists any clear limitation the fields action 
the two processes. 

The belt thicker grit and sand fringing the mountain foot has already been 
cited evidence the removal material from the mountain face hillwash. 
Since this depositional fringe extends for short distance down the pediment, 
widening opposite salients the hillslope, the water flow responsible would appear 
normal the mountain foot. virtue the observed direction well 
the nature run-off, therefore, lateral stream undercutting must exceptional 
such 

This not deny any place for lateral erosion. The area yielded many examples 
undercutting. Spurs projecting down the pediment are liable trimmed 
marginally this way, and stream channels commonly occupy favourable positions 
along the sides re-entrants. However, the contrast form between such over- 
steepened faces and the usual boulder-veneered slope foot supports the view that 
lateral stream erosion local importance only. 

Rock fans have elsewhere been held evidence lateral stream 
The dissected fan Plate one several the area showing signs stream 
undercutting their steepened side walls, but such features are absent often 
not, particularly from the larger fans. The upstream flanks fans the sides 
pediment embayments are generally swept back sharply and cleanly those 
down-valley, with sign the downhill bias expected stream swinging. 


Johnson, “Rock Fans Arid Amer. Sci. (1932) 389-416. 
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Apparently, their later development, rock fans are opened hillwash operating 
the bounding walls much stream undercutting the base. 

Pediment embayments.—Particular interest attaches extensions the pediment 
embayments the mountains, for sense these constitute the vanguard 
pediment-forming processes and might expected yield valuable evidence 
the agents responsible. The pediment embayment the centre Plate embodies 
most the characteristic features. understanding these may sought 
through analysis the differences between embayments and normal stream 
valleys this area. 

contrast the valley bottoms, the floors pediment embayments are prac- 
tically unchannelled, shown the absence low mounds and the 
mottling air photographs. There rarely axial drainage channel import- 
ance, although minor stream-beds may follow the margins. The junction floor 
and hillside normally abrupt and true embayments are restricted 
relief. Flanking embayments and low rock fans take the place tributary valleys. 
The heads embayments are normally square and steep, contrast the amphi- 
theatral narrowing heads stream valleys. The longitudinal profiles are mainly 
concave with tendency towards rectilinearity the steeper upper parts evolved 
pediment embayments, where the divide has already been breached much 
reduced height. One measured profile was undulatory, the floor consisting 
intersecting low-angle rock fans, skirted turn ill-defined axial drainage 
channel. Occasional isolated hills rise above the floors pediment embayments, 
even their central parts, and show equally abrupt basal junction all sides. 

Pediment embayments are the results selective dissection such might 
expected occur along the lines major streams, yet few were found pass 
headwards into normal valley any length. The characteristic embayment heads 
directly against already sharpened divide. suggested that pediment embay- 
ments are modifications stream valleys which vertical channelling has become 
slow, presumably through the attainment grade, that has been replaced 
pediment-forming processes. The problem their transformation lies mainly 
the mechanism widening. 

The width embayments their heads, the residuals their axial tracts and 
the general absence undercut hillslope bases render unlikely that lateral stream 
erosion the most important widening process. The similarity and observed con- 
tinuity between embayment floors and the unchannelled interstream pediments 
described above indicate that similar formative processes are involved—namely 
hillwash acting boulder-controlled angles the bounding slopes and sheet flow 
the floors. This mode hillslope retreat renders salients liable attack both 
sides, that spurs are rapidly eliminated, and noteworthy that pediment em- 
bayments are characteristically straight-sided, property shared equally the 
mountain face the head unchannelled pediments. Neighbouring embayments 
may eventually unite through the lateral breaching intervening spurs, and the 
boulder-controlled steepness observed residual hills formed supported the 
view hillwash the degradational process responsible. 

The longitudinal profiles pediment embayments measured this area were 
concave rectilinear, the latter seemingly marking half-way stage the transition 
from the concave profile stream pediment the convexity the pediment 
pass. Rich has considered regrading and flattening the heads embayments 
normal consequence decrease load compared with run-off due 

Rich, and Evolution Rock Fans and Bull. Geol. Soc. America, 
(1935) 999-1024. 
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reduction height the mountain face. This was not corroborated 
tion embayments Little Namaqualand, where concave rectilinear profiles 
persist the stage which the divide breached. would seem either that the 
decrease load supplied the pediment embayment balanced decreased 
run-off from the diminishing hillslope that the slope the embayment 
adjusted the unchanging calibre rather than the declining amount material 
transported across it. 

The cross-profiles pediment embayments were found vary with their width, 
stage development and rock type. the narrower upper parts, already 
described, the slopes tributary fans may dominate the floor, but the pediment 
widens such slopes usually become less perceptible. Streams following the em- 
bayment margins may locally cause slight convexity cross section. Concave 
cross-profiles are usually associated with the transitional slopes the foot 
non-granitic hills, this type showing less important differences from 
the normal stream valley. 

The pediment area contains one fine example the end-product 
circus-pediplanation, termed the dome” This shown 
plan Plate cut across granite-gneiss, the fresh rock being extensively 
500 feet. Again, the persistence concavity profile must stressed. While 
some rounding the summit has been achieved, less than one-tenth the radial 
profile might termed convex. Other examples were lacking which test 
the general applicability the term such land forms. 

Drainage the association smooth pediment slopes and 
sheet flow, there arises the query the smooth slopes the reason for, the 
result sheet should emphasized however that the nature 
transport slope and the mode run-off over are inseparably related, together 
expressive the amount and calibre the load moved. speak cause and 
effect misleading. The problem can resolved considering the character- 
istics water flow under conditions heavy load. “‘A large bed-load requires high 
bed velocity and widening bank erosion that must continue until velocity the 
banks reduced the point where resistance erosion the bank-forming 
material equals the erosive force applied them. Shoaling deposition will 
accompany widening the narrow channel erosion because the particles the 
bed-load tend lodge and move and lodge again, the velocity required set them 
motion being greater than that keep them motion, and because higher 
velocity required set motion particle the bed than one sloping 
Eventually the widening and shoaling channel becomes unstable and 
replaced the many channels and bars the braided river. 

Such heavy-load conditions are realized the extreme the waste-littered upper 
slopes pediments, with the result that linear flow either completely precluded 
becomes disorganized. Other factors combine with the abundant load disperse 
run-off. The numerous boulders the hillsides and the scattered desert plants 
the pediments equally prevent the concentration water flow along fixed course, 
while the incoherent and shallow regolith affords little opportunity for the excava- 
tion permanent retaining bed. Finally, run-off characteristically spasmodic, 

Davis, “Granitic Domes the Mohave Desert, California,” Trans. San Diego 
Soc. Nat. Hist. (1933) 211-58. 

Hoover Mackin, the Graded River,” Bull. Geol. Soc. America, (1948) 
463-512. 
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and therefore hardly responsive guidance along defined master channel. Since, 
however, these factors apply equally all forms desert run-off, the plentiful 
coarse load must the primary control the maintenance sheet flow and the 
moulding unchannelled pediments. The inefficiency transport dispersed 
run-off, and the coarseness the material moved are reflected the steep slopes, 
between and degrees, characteristically developed the heads extending 
pediments Little Namaqualand. 

Deposition the coarser material with increasing distance from the mountain 
foot allows the change more efficient linear flow and with the progressive 
flattening the pediment profile. This change normally accompanied the 
onset slight but visible surface channelling, marked the appearance 
mottling the air photographs. The fine texture desert drainage function 
the gradual and incomplete nature the transformation. The contrast between 
the two forms flow rarely sharp, for the environmental factors aiding dispersed 
run-off the head the pediment also modify linear flow lower down. Frequent 
abandonment the closely-spaced shallow channels the rule, allowing the dis- 
sipation energy over broad front, and opposing the selective incision favoured 
courses. Even stream attack areal rather than linear, and the stream-planed lower 
slopes pediments are usually only slightly less smooth than the unchannelled 
upper portions. 

Where however the zone channelling advances rapidly towards the mountain 
front, into the steeper upper slopes fashioned and adjusted sheet flow, regrad- 
ing may spectacular, and the formerly smooth surface become deeply furrowed. 
Bryan has cited dissected pediments from Arizona evidence climatic change, 
but those observed Little Namaqualand were too localized and might have been 
due either two causes. 

The first rapid increase the efficiency the drainage due sudden 
lowering local base-level. Plate contains examples tributary dissection 
caused main stream undercutting the pediment. Even more extensive dis- 
section may result from stream capture, which favoured the broad tributary 
systems and low secondary divides this area. Erosion the rock fan Plate 
has ensued this way. 

More widespread though less spectacular pediment dissection takes place towards 
the end the semi-arid erosion cycle, consequent upon the decrease available 
load. Evidence suggests that the width the unchannelled belt the hill foot 
proportional the supply coarse detritus the pediment and hence the area 
the mountain face, that, with the destruction relief, the zone channelling 
moves inwards, gaining the mountain foot. This well shown comparison 
Plates and Davis has postulated that sheet floods become degradational 
agents only the later stages the semi-arid erosion cycle; the evidence from 
Little Namaqualand that unconfined flow the normal means removal 
weathered material and slope regrading the upper parts pediments, but 
that this form run-off becomes comparatively less important the final stage 
the cycle, when degradation becomes increasingly the work small streams. The 
complete destruction the mountain, with the formation broad pediment 
“dome,” accompanied the disappearance the unchannelled zone and the 
overall establishment radial stream pattern shown Plate 


Kirk Bryan, “Erosion and Sedimentation the Papago Country, U.S. Geol. 
Survey Bull. 730-B. (1933). 
Davis, op. cit. 
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ILLUSTRATIONS 


Aerial photographs reproduced under Union South Africa Government 
Copyright Authority No. 908 23/11/50. 


Granite hillslopes showing rectilinear profiles and characteristically sharp 
basal junctions with the pediment 


Pediments and pediment embayments the Een Riet Hills, north 
Steinkopf, with broad unchannelled zones and abrupt junctions with the hillslope 
base their heads. Note the lighter band marking the deposits the hill foot 


rock fan, with one undercut wall, but with isolated incom- 
patible with lateral stream erosion, the right. The slopes were once drained 
the right, but have been captured stream the left the photograph, 
and dissection has ensued 


pediment embayment with small residual hills towards its lower end 
penultimate stage the destruction desert mountains, with broad 
pediment passes established across the former divides. Unchannelled pediments are 


already much reduced extent 


The radial drainage pattern pediment with stream channelling 
now operative over the whole summit 
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NORTON EVEREST 
ERIC SHIPTON 


CLASSIC PHASE (1921-1924) the long series attempts climb Mount 

Everest dominated the names three men: Mallory, Norton and Somervell. 
Nothing that has occurred the subsequent history the attempts can dim the 
memory their achievements, and, indeed, terms courage, determination and 
endurance, would hard find parallel their exploits. When, May 1922, 
they made the first attempt reach the summit, nothing was known the effects 
upon the human body living and climbing extreme altitudes. The highest point 
previously reached mountain was 24,600 feet. Many scientists believed that 
would impossible climb much higher without artificial breathing apparatus, and 
that any attempt might well result death from lack oxygen. Judged 
modern standards, their equipment was ludicrously inadequate. Somervell’s well- 
known photograph shows Norton and Mallory climbing nearly 27,000 feet wearing 
Norfolk jackets and trilby hats; fact they faced the now well-known rigours the 
upper part Everest with nothing more than one would take for ordinary climbing 
holiday the Alps. 

Norton took over the leadership the 1924 Expedition from General Bruce when 
the latter became ill soon after the party had left Darjeeling. The story that 
Expedition one extraordinary perseverence the face crushing misfortune, 
outstanding achievement against heavy odds, success nearly grasped and, finally, 
tragedy. Throughout, the rare qualities Norton’s character, both individual 
and leader, are clearly revealed. 

The plan campaign was naturally based upon the experiences 1922. was 
evident that the most vital consideration was the establishment Camp the 
North Col time exploit fully the brief spell calm, fine weather expected 
occur immediately before the onset the monsoon. 1922 this spell had begun 
before May 20, and, therefore, 1924 Norton aimed establish Camp 
May 17. Unfortunately, the latter year, the seasons were nearly fortnight later, 
and attempting force their advance the East Rongbuk Glacier, the Expedition 
ran into serious trouble, which, opinion, robbed them success. 

The task transporting stores and equipment the glacier and establishing 
the lower camps was begun April 30. From the start the weather was bad, and 
May soon after Camp had been established, became very much worse. 
For more than week the glacier was swept series terrible blizzards. The 
camps and men were battered ferocious winds, often with the temperature down 
degrees frost. spite this, the work was pressed forward and attempts 
were made establish Camp III. Again must remembered that the equipment 
available 1924, though improvement upon that used 1922, was still very 
inadequate judged modern standards. The hardships were appalling; most the 
porters became completely demoralized, and many lost heart such extent that 
they would not even trouble look after themselves. Soon everything became dis- 
organized. All the energy the climbers, who were still not acclimatized altitudes 
20,000 feet and many whom were sick, was required stem the tide chaos 
which threatened the Expedition with disaster. May the whole Expedition 
was withdrawn the Base Camp for reorganization and badly needed rest. Even 
there, 17,000 feet, was impossible for the climbers fully recover from the 
exhaustion resulting from their battle with the blizzards. But the most urgent task 
was restore the shattered morale the porters. The Expedition was now far 
behind its time-table that only few days could spared. 

The second attempt establish the North Col Camp was gruelling the first, 
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and little more successful. Once again Mallory, Norton and Somervell were called 
upon bear the brunt the toil. Soon after the route the Col had been pioneered 
Mallory, Norton and Odell, the weather again deteriorated. Heavy snow fell and 
party Sherpas were marooned the Col. They were rescued Mallory, Norton 
and Somervell, all whom were now far from well, after prolonged and severe 
struggle very bad and highly dangerous snow conditions. Again the party was 
forced retreat. 

After such series misfortunes, with the climbers exhausted beyond hope full 
recovery, with the morale the porters almost broken, remarkable that Norton 
and his companions still believed the possibility climbing Everest that year. But 
Camp was eventually established the end May. The first attempt Mallory 
and Geoffrey Bruce failed get beyond Camp owing the refusal the porters 
proceed higher. the second attempt, Norton and Somervell managed induce 
three Sherpas come with them from Camp establish Camp 26,800 feet. 
should remembered that those days the Sherpas had had little training work 
high mountains; they were still prey superstitious fears demons inhabiting 
those lofty stalwart though they always were, they had not then built the 
tradition which has been invaluable later expeditions. Their performance 
this occasion, after all they had been through, reflects not only their own spirit and 
fortitude, but still more the inspiring quality the men they served. 

When Norton and Somervell left Camp the morning June conditions 
were perfect; never again did climbers the North Face Everest find those 
treacherous slabs free from snow, the weather clear and still. But they were 
both sick and exhausted men, their strength, and with their chance success, long 
since dissipated their exertions below the North Col. They were not carrying 
oxygen (Norton always held the view that Everest were climbed, should 
climbed without the aid oxygen apparatus; moreover, the apparatus then available 
was very doubtful value). about 28,000 feet, Somervell was forced abandon 
the struggle. Norton went alone and reached the Great Couloir 28,150 feet— 
only 850 feet below the summit. 

Climbing more than 28,000 feet without the help oxygen apparatus was very 
fine achievement. For men the condition that Norton and Somervell in, after 
weeks unremitting hardship and frustrated toil altitudes which sap the strength 
the strongest like wasting disease, their feat was prodigious display courage 
and determination. Many believe that they had been spared those earlier 
fruitless efforts, they would have reached the top. Norton’s record Everest won 
him lasting fame the annals human endeavour. 

one who met General Norton could fail impressed his personality, his 
quiet authority, his warm sympathy, and above all his integrity. inspired imme- 
diate respect and affection. count one the chief rewards association with 
the Everest adventure that through was privileged know him. 
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FROM THE HUNDRED YEARS 
AGO 


FOLLOWING EXTRACT taken from respecting Sir John 
Franklin’s Missing communicated Dr. John Rae through the 


Hudson Bay Company and read the Society November 1854. The 
report published the the Royal Geographical Society, Vol. 25, 


page 


the 6th April arrived our provision ‘cache,’ and found all safe. Having 
placed the additional stores the sledges, which made those the men weigh more 
than 160 lbs. each, and own about 110 travelled miles farther, then built 
snow-house the ice miles from shore. had passed among much rough ice; 
but hitherto the drift banks snow, lying the same direction which were 
travelling, made the walking tolerably good. advanced the northward, how- 
ever, these crossed our track (showing that the prevailing winter gales had been from 
the westward), and, together with stormy weather, impeded much that did 
not reach Colville Bay until the The position our snow house was lat. 
68° 13° N., long. chronometer 88° 25° 51” W., the variation the compass being 
86° 20° From this place was intention strike across land straight 
possible for the Castor and Pollux River 

snow-storm great violence raged during the whole the 14th, which did not 
prevent from making attempt get forward; after persevering hours, and 
gaining mile distance, were again forced take shelter. 

15th was very beautiful, with temperature only below zero. The heavy 
fall snow had made the walking and sledge-hauling worse than before. was im- 
possible keep straight course, and had turn much out our way, 
select the hardest drift-banks. After advancing several miles, fortunately reached 
large lake, containing number islands, one which noticed old Esquimaux 
tent site. The fresh foot-marks partridge (tetrao ruspecis) were also seen, being 
the only signs living thing few tracks foxes excepted) that observed since 
commencing the traverse this dreary waste snow-clad country. the lake 
above mentioned, and those seen previously, the name Barrow was given, 
mark respect John Barrow, Esq., the Admiralty, whose zeal promoting, and 
liberality supporting, many the expeditions the Arctic Sea are too well known 
require any comment further than that presented very valuable Halkett’s boat 
for the service the party (named him the James Fitz-James), which unfortunately, 
some irregularity the railway baggage-trains between London and Liverpool, did 
not reach the latter place time for the steamer, although sent from London some 
days before.” 


See “Arctic Controversy: The letters John Stefansson (Geogr. 120 
(1954) 486-493). 
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THE DOMESDAY MIDLANDS 


THE DOMESDAY GEOGRAPHY MIDLAND ENGLAND. Ed. 
inches; +482 pages; plate and figures. 55s 

AKE WITH advised Hakluyt, mappe England set out faire colours, 

the biggest sort meane, make shew your This 
advice can now also given time-travellers, for Domesday England now charted 
for broad belt counties across from Norfolk the Welsh Marches, this second 
volume carrying further the explorations ‘Eastern England’ welcomed Professor 

Darlington (Geogr. 119 (1953) 337-40) useful contribution study 

England the eleventh One noticed that appeared immediately the 

public shelves the British Museum one those reference works much 

demand that scholars are saved wasting their time filling slips for them. 

The ‘Midland England’ mapped here wedge-shaped territory, broad the 
west but excluding Derbyshire, Oxfordshire and Buckinghamshire which might have 
been within some people’s idea the Midlands. But one takes the old medieval 
boundary between civilized England and the North, namely the Trent, there are good 
precedents for saving Derby for Northern England volume, and the forthcoming 
‘South-east’ volume will have interesting grouping chalk counties give 
unity. would rash ask for more the Midlands when for the same price 
Volume One there are fifty more maps and seventy-six more pages. 

Darby, who Volume One was both steersman and crew, here joins the crew 
only for Gloucester and the summary log the whole voyage Chapter Dr. 
Terrett has been enlisted co-steersman and joins the crew for the dangerous 
narrows Rutland and Northampton. The analogy voyage not fanciful. 
clear that these volumes can only the end-product years planning: the selec- 
tion the team, the enlisting patrons, the determination the best techniques 
presentation words and maps. One salutes organizer-editor. 

Reading the eight contributors this volume clear that they have submitted 
common discipline, the uniformity descending sometimes the very phrases. 
All the county maps are the same scale (10 miles=3, inch) that those 
Volume One can fitted like jigsaw into the eastern edge those this volume; 
the final summary maps are half this scale using the same symbols except where 
the summary unaccountably chooses different range shading for the relief map. 
Everywhere else the eight men strain the ropes ordered rhythm. Viewed 
literature the shanty more than normally repetitious, but the capstan turns. 

The reward self-discipline emerges more England comes under survey. 
Looking both volumes together clear that one the aims the preface has 
succeeded: see the relative prosperity various areas and the local variations 
the physical landscape and the flavour economic life. Scanning from Wash 
Severn, the eye lights the emptier spaces the settlement pattern: the still 
surviving forest which was deterring even Norman villagers and their fields from 
much Malvern, Charnwood and Rockingham. Warwickshire the maps show 
the plainest terms the already cleared Felden south the Avon, and north the 
woods which still crowded Arden when Elizabethan poet, local lad, sent his 
courtiers dancing among them London stage. 

The uncleared forest the Domesday Midlands was much more conservative 
influence than the equally empty spaces the unreclaimed fens. The deterrent 
effects the forest and the soil which stood gives light and shade the Domes- 
day maps. The same distribution light and shade discerned the fourteenth 
century taxation and population figures are mapped. Yet the eastern counties the 
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reclamation two centuries (recently mapped strikingly Mr. Hallam) 
enabled the fields support the densest population Richard II’s England, the 
light and shade density maps being very different from those William I’s 
Domesday. 

The assembly county maps side side also enables local scholars set their 
own district relation neighbours across the county boundary. The county has 
been too often the unit for publishing translations and summaries Domesday: 
man-made unit, but many geographical influences stride wilfully over it. The 
scatter fisheries, the grouping watermills England still century from its 
first windmill, the far-flung manors with interests the Droitwich salt-works—all 
these gain additional interest when viewed together the compact regional maps. 

The standard form each chapter and Professor Darlington’s comments 
Volume One make less necessary here consider points detail. One may affirm 
that the praises recorded the book jacket will not diminished this second 
volume. With the Cambridge University Press one expects—and gets—well printed 
figures and well ordered page. With many aces author may afford misprint 
for (p. 47), the loss foot-note number (p. 317) and the 
omission scale from map (p. 312). 

The comments and suggestions which follow should seen perspective with 
the commendation and praise which this reviewer’s principal reaction. Praise 
simple and brief affirmation, but comment meditative and self-critical airing 
doubts and suggestions, more long-winded process. One major worry needs 
aired. relates the plough-team density maps, rather their interpretation. 
The density plough-teams per square mile difficult statistic which give 
meaning. there are ten Domesday plough-teams acre one district and ten 
the acre another they will appear the maps with the same shading: and with 
the same temptation say agriculture here and the agriculture there are about 
equally this really so? What would very creditable density 
square mile fen, good deal which was water, much less impressive density 
when found the higher ground the east Midlands adjoining. Much the 
catchment area fenland forest vill was still unavailable for economic ex- 
ploitation terms ploughs. like comparing the capacity for speed two cars, 
one which driven undergraduate with carefree girl-friend passenger 
and the other married lecturer henpecked nervous wife and with mother- 
in-law back-seat driver. Might not another piece arithmetic useful what 
about dividing the number plough-teams the recorded population, thus getting 
per head? With this statistic, one could think agricultures which 
supported many heads (or rather mouths) from the produce single plough and 
agricultures which could support few. (There are, course, snags, particularly 
semi-urban vills—but what Domesday map lacks its snags? One the virtues 
these ‘Domesday Geographies’ that the editor’s preface quite candid about the 
limitations what can mapped.) 

The rest this review looks forward, some respects the projected three 
further volumes but one major respect beyond them. other volumes one would 
like see Bishop’s hypothesis tested: urged that Yorkshire the 
and waste”’ vills 1086 are not those which the armies had devastated but 
those from which labour had migrated fill the devastated holdings down the 
plains. maps already printed are interesting comment.) One would 
also have liked the reader referred Anderson’s three-volume study the 
‘English Hundred-names’ which has topographical utility comparable that which 
philologists give the English ‘Place-names’ volumes. 

What else would one want say before the crew signed off? Not that the steers- 
man should sail for ever like the Flying Dutchman, but would great help for 
future work other scholars the working papers and maps could deposited 
accessibly. The place-name identifications solved the course this book would 
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extremely useful others labouring terra incognita. And what about somebody 
reprinting ‘Domesday’ itself? May the sale this book open publishers’ eyes! Let 
encourage them with line from the Duchess Malfi. cried Webster, 
not come yet? I’ll draw nearer Thanks Professor 
Darby the perspective within our grasp. His ship rides easily outside the territorial 
waters labelled History and Geography, acclaimed from both shores. loud cheer 
can also heard from the little island, somewhere between, where economic his- 
torians fish disputed waters. BERESFORD 


THE STUDY GEOMORPHOLOGY 


GEOGRAPHICAL ESSAYS. Davis. Second edition. New York: 

Dover Publications, 1954. inches; 777 pages; diagrams. $5.50 

REPRINTING Dover Publications Davis’s ‘Geographical Essays’ 
notably timely and important. Recent years have seen discussion, recurrent, 
active and times almost bitter about the place geomorphology among the Earth 
sciences, its relations geology and geography, and also about its internal 
organization, aims and methods. For general purview this discussion need 
turn only the two valuable symposia held the Association American Geo- 
graphers; the first December 1939 Walther Penck’s contribution geomor- 
phology and the second April 1950 honour the anniversary the birth 
William Morris Davis. 

the first Strahler complains that Davis’s treatment was entirely qualitative 
without any penetrating analysis erosional processes. avers that this treatment 
appealed, does now, persons with little training basic physical sciences, but 
who like scenery and outdoor life; cultural pursuit Davis’s method was, 
considered, excellent and entirely adequate part the basis for understanding 
human geography, but branch natural science, seems him superficial and 
inadequate. 

John Leighly takes similar ground writing that great mistake was the 
assumption that know the processes involved the development land forms. 
don’t, and until do, shall ignorant the general course their develop- 
more pointed and picturesque reproof the same lines administered 
Kirk Bryan the first symposium, where describes the impact Penck’s views 
all the effect cold shower complacent Slightly bemused 
long though mild intoxication from the limpid prose Davis’s remarkable essays, 
wakes with gasp realize that considering the important question slope, 
has always substituted words for knowledge, phrases for critical observation. 
Suddenly faced with challenge the long practised incantations finds himself 
unprepared defend these ritualistic formulae. 

which may once retort, further debate for the moment aside, 
sic omnes!, but ritualistic formulae, certainly not! This 
absurd, almost impertinent criticism the work mind which was nothing 
not thoroughly and inveterately critical. anyone derived ritualistic formulae from 
Davis, had only himself blame. 

These extracts sufficiently indicate the strong reaction against some Davis’s 
work his own country. must distinguish, however, between the “‘slope ques- 
tion” which gave the ground for dispute his chief critic Walther Penck and the 
more general, evaluation his system which has failed latterly find admirers 
supporters the United States. Thus Sauer the Bowman Memorial Lectures for 
1952 (in discussing subject far removed from geomorphology and even from the 
normal and proper interest geographers) goes out his way claim that 
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Davis delayed somewhat our learning about the physical earth his system 
attractive but unreal cycles erosion. 

these references there distinctly bitter rancorous note which many us, 
still heavily debt Davis, must resent and, indeed, flatly repudiate. There have, 
true, been occasional kindlier and more just judgments. The reprint the Essays 
(first printed 1909) signally important giving opportunity read carefully 
what Davis originally wrote. true that all serious students the subject have 
been ably guided the Davisian tradition the careful systematic treatises 
Cotton. These provide clear and authoritative exegesis the Davisian 
such only available his own words German (‘Die Beschriebung 
der Landformen.’ Leipzig, 1924). Davis par excellence author who repays 
reading the original and indeed very unwise criticize Davis without attention 
his own singularly exact and careful statements. During his own life turned the 
tables would-be critics many times indicating that they had not even done him 
the justice examining his statements closely, noting careful qualifications and 
glosses. ‘Geographical Essays’ not text-book the limited sense, however often 
may have served such. the present publishers fairly claim, true classic 
alive today when written. 

now appears, the book unabridged republication the 1909 edition 
which was arranged and edited Johnson. comprises twenty-six papers 
published originally between 1889 and 1906. They form two groups, Part 
tional and Part II, Essays.” These latter afford tolerably 
complete conspectus the field geomorphology, beginning with the famous paper 
Geographical which first appeared the Geographical for 
1899 and including also the founding papers glacial erosion and coastal land forms 
outline Cape Cod’’), well the equally important cycle arid 
field active current discussion. doubt true that the educational 
essays contain nothing either striking original the physiographical papers, 
but exceedingly valuable and interesting have the educational essays alongside 
these famous papers and one impressed the need consider Davis’s work 
whole and remember its explicitly educational aims and claims. One can trace 
them American effort raise geography from the dead, curiously parallel, even 
detail, with contemporary efforts Europe. clear that mainspring Davis’s 
thinking during the last decade the nineteenth century was the need provide 
disciplinary fibre for geography subject. evident enough that modern 
geography covers wider field than Davis was inclined allow. What seems have 
been lost sight both Britain and America the superbly and intellectually 
attractive quality land form study Davis taught it. its quasi-mathematical 
form and style reasoning has something the quality economic analysis. 
conveys point view which can permeate one’s thinking and make each and every 
landscape live. far the system the cycle erosion from being “‘unreal,” pro- 
vides, perhaps, the one common interpretative tool applicable the landscape seen 
from Professor Sauer’s department Berkeley and that the present writer 
metropolitan London. Would that these essays could made compulsory reading, 
not much for students, for university teachers geography. comparison 
might help indicate why the socio-economic which they 
indefatigably produce fails evoke either general interest respect. Human social 
geography has yet find anyone the stature Davis give coher- 
ence and organization and, until this achieved, cannot matter for wonder that 
appreciable numbers geographers, not content either with amassed information 
such, the pedantic quest for mere finds intellectual stimulus 
and sustenance geomorphology. All such look Davis potent factor 
the fashioning their minds and they will take down this reprinted volume from 
their shelves with deep respect, gratitude and affection and the prospect much 
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WITHIN THE TAURUS. Lorp London: Murray, 1954. inches; 
pages; map and illustrations. 18s 

IONIA—A QUEST. Freya Stark. London: Murray, xxiv 
pages; map and illustrations. 25s 


TWO are the class belles lettres rather than works strictly geo- 
graphical interest. such they should read. The romantic impressionist 
writer, finding travel his medium expression, has the choice movement either 
space depth. Lord Kinross has preferred cover great amount ground. 
difficult describe the eastern half Turkey—a region the size 
less than 200 pages, but the author has achieved notable literary success. The book 
has something the casual charm ‘Eothen’; and good humoured and sophisti- 
cal the best Norman Douglas. 

Lord Kinross seasoned journalist and broadcaster. has had lot ex- 
perience the Middle East and likes and understands the Turks.' travelled 
the tough way and gives amusing account the vicissitudes the road where the 
hard-driven and overcrowded lorry has taken the place the more leisurely camel 
caravan. 

Lord Kinross journeyed from Trebizond along the coast Lazistan and the 
valley the Coruh, passing Ardahan, Kars, and thence, through Kagizman and 
Dogubeyazit (not Doubayazit) and Erzurum. From Erzurum went 
lorry Ercis and Van; and thence steamer Tatvan the south-east shore. His 
return took him through Bitlis, Mardin, Diyarbakir and Gaziantep. His concluding 
chapters cover Yozgad (with Kayseri and Konya. The author writes 
classical tradition which comes from Kinglake and Robert Curzon, through Lord 
Percy, Mark Sykes and Robert Byron. has fine perception beauty and deft, 
lucid style. claims have taken his time over his travels, and fairly widely 
read the English literature the region. Yet the reviewer left with the feeling 
that pity that writer Lord Kinross’s attainment did not take the opportunity 
examining the structure the successive Turkish and Moslem cultures East 
Anatolia which have been revealed the researches the last fifty years. new 
assessment skilful hand badly needed. The author, however, allows himself 
depend far too much Lynch,? who, despite the catholicity his gifts, was quite 
ignorant of—or chose ignore—the historic Moslem cultures the area. The 
Lord Kinross following Lynch—was only one aspect 
very complex pattern cultures which developed and declined between the seventh 
and the eleventh centuries. Even Ani (on which there vast literature) was only 
periodically Armenian city. had its Arab, Kurdish and Georgian phases, and 
there are, addition the Armenian monuments, remains Moslem architecture 
the Abbasid period. Ahlat Lake Van was great Moslem city for centuries and, 
with Erzurum, Tabriz and Mardin, flourished the near-renascence created the 
Turkoman dynasty Akkoyunlu the fifteenth century. The graces the Kurdish 


passing may observed that the Turks have eight different words express the 
notion and the fact that Turk used the French derivative enteresan con- 
versation with Lord Kinross indicates politeness rather than lack Turkish word 
detached epithet” the Taurus,’ 111). contact with foreigners Turks are 
generally handicapped the latters’ ignorance Turkish which compels them communi- 
cate European language which they may have, themselves, limited knowledge. Turks 
are widely interested metaphysical topics, and Turkey remains one the few countries 
where poetry read, and not infrequently composed, the average man. 

Lynch, ‘Armenia: Travels and Studies,’ vols. London, 1901. 
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court Abdal Khan Bitlis the seventeenth century have been described 
Evliya Celebi and retailed the late Armenag Sakisian, himself Armenian, 
the Asiatique. More recently Albert Gabriel has provided competent and 
detailed descriptions the principal Moslem monuments Eastern Anatolia.' 
Lord Kinross had weighed these sources with the Armenian material Lynch and the 
more recent and very valuable matter which finds the work Miss Ter Nerses- 
sian, could have revised the traditional conception Turkish history which unfor- 
tunately still remains current among some distinguished English 

is, further, necessary correct Lord Kinross’s description Erzurum 
only natural barrier between the uplands Central Asia (sic) and the 
(p. 100). The complex mountain massifs between the and the confluence 
the two branches the Euphrates near are certainly serious 
barrier modern armour; even 1916, the victorious army General Yudenich was 
held just west Erzincan very weak Turkish forces. 

Nevertheless, the author acute observer the contemporary scene, and the 
book has value first account the eastern provinces since the Democratic Party 
came power Turkey 1950. The new Government have wisely adopted more 
liberal attitude Kurdish national self-consciousness, and the Kurds seem ready 
enough participate the life industrialization and mechanized agriculture which 
developing under American influences. 

Miss Stark has concentrated the relatively small area Ionia, and she has 

limited her period the centuries between Herodotus and Pausanias. She has fine 
craftsmanship she shows admirable talent for research; she has eye for country 
and stimulating intuition. Her style, over-intricate some tastes, has all the beauty 
classical rug. has perhaps the tone best suited convey the peculiar 
magic the Ionian scene. Miss Stark has indeed composed work art, and her 
book has not the fascination Evans’ great volumes Knossos, nor Myres’ 
mature excursions into Aegean history, she congratulated extraordinary 
tour force transferring her interest middle life from Persia and Arabia 
Western Anatolia. way detracts from Miss Stark’s scholarship say that her 
book popularization its best. She distills the lore the ancients and the learning 
modern specialists into literary form palatable wide public. generation 
when classical studies are ceasing form the background expanding system 
education interpretative genius, which Miss Stark possesses, can bring busy but 
appreciative people the essence the older civilizations. Such interpretations—and 
again translations high quality—make essential contribution the cultural 
fusions which the immediate future demands. 
Miss Starks travels were confined the country round the lower valleys the 
Macander and the Caicus. She visited Pergamum, Sardis, Ephesus, Priene, Didyma 
and Miletus and other lesser frequented sites. The greatest charm her book one 
who has only travelled with Herodotus, Strabo and Pausanias the way she weaves 
into the text quotations from the poets and philosophers the Ionian world, and 
recaptures both the physical and the spiritual atmosphere those days. This 
indeed travel depth and travel time. 

Miss Stark’s style once allusive and elusive. Her method frankly impres- 
sionist, and the reader, wandering the golden haze the other-world which she 
creates, will not put the book down with very clear idea the course Ionian 
history. may turn again Miss Stark’s opening which 
headed the curt injunction omitted the well-informed.” admit- 
tedly difficult cover span 2400 years nine pages but self-imposed limits 
might have suggested some economy generalization. instance the description 
the Lycians, Carians and Lydians akin the Here reference 
the very learned notes Professor Lawrence his edition Herodotus 


Albert Gabriel, ‘Voyages Archéologiques dans Turquie Orientale,’ tomes. Texte 
Atlas, Paris, 1940. 
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(incidentally, not included the bibliography) might have proved helpful Miss 
Stark. While there may have been Indo-European element the make-up the 
Lydians (who, according Professor Lawrence, were mixed racially 
extent unusual even the evidence indicates that the Carians and Lycians 
belonged altogether the pre-Indo-European population Anatolia. 

Again, reference Professor Lawrence’s notes might have inclined Miss Stark 
modify her statement that known about the Cimmerians” who “‘came like 
mist from the Cimmerian origins have been discussed great detail the 
well-known works Minns and Rostovtseff, and more recent researches have been 
summarized George Vernadsky his ‘Ancient Russia.’ But these are rather 
niggling details. Miss Stark has painted very beautiful portrait Ionia. Its 
highlight is, perhaps, the chapter Miletus. good know that this Ionian 
volume will followed studies the Selcuk and Ottoman periods Western 
Anatolia. Here indeed much untilled ground. the Selcuks Konya cannot rival 
the incomparable civilization Ionia, they created important medieval culture 
which has never been adequately interpreted and which presents, indeed, even 
more formidable challenge the learning, the intuition and the devoted energy 
Miss Stark. 

The House Murray, known for its patronage Anatolian studies since the days 
Leake and Fellowes and the classic ‘Guide Asia Minor,’ deserve great credit for 
two books beautifully produced very moderate prices. Among more than eighty 
photographs the two volumes, the prize must Mr. Adrian Grant’s 
God reproduced the frontispiece the Taurus.’ 

ALLEN 
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THE LOST VILLAGES ENGLAND. Maurice London: 
Lutterworth Press, 1954. inches; 445 pages; plates and diagrams. 45s 


Mr. Maurice Beresford, significant subscriber revisions economic history, 
well known readers the Geographical historian with distinctly 
geographical approach. This book, which has paused write kind interim 
report the middle his investigations, major contribution what has been 
called deals with feature which bulks large the 
English Midlands, but which Mr. Beresford has also found widespread his 
adopted Yorkshire. investigating the problem England’s lost villages has 
shed light upon hitherto neglected and misunderstood aspect our social history. 

mass—and ceaselessly growing mass—of material might easily have disturbed 
the balance Mr. Beresford’s work. Yet one the pleasures his study the lucid 
and logical arrangement the evidence. The book begins descriptively with the 
landscape, the fabric, the travellers’ accounts and King’s Proceedings about the 
lost villages: proceeds analyse the occasions, motives for and locale destruction 
and ends methodological note. The reader taken the hand and led step 
step from simple site complex county map: attracted through the appeal 
literary quotation the solid matter rich array documentary material. 
introduced ordinary men, ordinary women and ordinary places from the past and 
feels one with them. Some Mr. Beresford’s characters belong Eileen Power’s 
immortal gallery medieval people. Indeed, near the hearts his men 
and women the hearths their deserted homes. And the reader always 
very near his guide—whose personal experiences are happily included make 
this book minor autobiography academic. 
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The geographer will find appeal because this book rooted the land—the more 
so, because green mounds near hand and not green hills far away which are 
its central concern. will recognize Beresford his own sort scholar gipsy— 
friend mud, green lanes and unused footpaths, rotting footbridges and 
broken stiles, brambles and barbed will welcome the use the excava- 
tor’s spade, agree with the tribute the Ordnance Survey maps (and approve the six- 
figure references sites), admire the detective use air photographs and marvel 
that barely generation since Crawford employed the first historic 
photograph Gainsthorpe reveal the relic outlines medieval settlement. Nor 
will overlook Beresford’s eye for significant detail—buttercups East Lilling, for 
example, which sketch the pattern lost house boundaries. Already there are 
enthusiastic historical geographers who have joined the Deserted Medieval Villages 
Research Group repair the gap medieval archaeology and remove reproach 
the good name British 

This book—attractive and affecting right down its Piperesque dust-cover—is 
the same time morality for Everyman that may pause the busy world and 
reflect how grows green where town stood.” 


THE ENGLISH CLIMATE. London: English Universities 
Press, 1954. inches; 214 pages; charts and illustrations. 12s 


This book, whose engaging style reflects the author’s pleasure writing it, covers the 
British Isles generally, not England alone the title might, perhaps, suggest. Begin- 
ning with clear exposition the geographical and meteorological factors affecting 
the country goes describe the vagaries English weather largely relation 
human life including local conditions considered suitable for residence, holidays 
and retirement. The author gives comprehensive review the great storms and 
seasonal vicissitudes climate which have occurred modern times, the only one 
the latter overlooked being apparently the prolonged frost Southern England 
from November January 1890-91. The statement that the great snowstorm 
January 1881 was the worst the nineteenth century England generally seems 
little sweeping view the scantiness the earlier records and such severe 
storms those 1836 and 1814. 

whole chapter devoted and Soot” which the protracted freezing 
December 1952 which caused such alarming rise the death-rate 
given much prominence. But this chapter would have been more complete had some 
regard been paid modern smoke abatement trends which have undoubtedly 
deprived twentieth century London fogs that extra weight unburnt carbon 
which Victorian times often brought the complete darkness night day. 
the end the volume Dr. Brooks reaches the sound conclusion that English 
weather, though sometimes disagreeable, wild and even dangerous more than 
compensated many delightful moods. Essentially moderate, the climate has, 
says, health-giving stimulating variety that is, perhaps, its greatest asset. Among the 
more imponderable assets might have mentioned the bold picturesque and complex 
cloud formations which are favoured the marginal position Britain between 
ocean and continent—to which, indeed, our landscape painters have done full justice. 


THE SCOTTISH ECONOMY. Edited London: Cambridge 
University Press, 1954. inches; +-320 pages; maps and diagrams. 30s 
This volume consists series essays twelve Glasgow economists and social 
historians, and the topics range widely from population problems Trade Unions 
and the Churches. The work conceived essentially statistical basis, and, with 
certain vital exceptions, provides adequate: basis for examination the various 
industries Scotland. difficult understand why there serious con- 
sideration paid the fishing industry, while the absence any survey the transport 
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problems major blemish. often the cry raised that transport costs are the 
factor which prevents new industries coming, and leads the older ones decaying, 
that there should have been attempt investigate, topic, the incidence these 
costs. Admittedly, difficult assess these costs from published statistical material, 
but the attempt should have been made. 

would invidious pick individual chapters for special praise, for all are 
written with skill, and present clear account the features the topic with which 
they deal. geographer would have approached the matter differently, but for 
geographer this work provides invaluable basic material towards assessment 
the problems modern Scotland. feature the statistics the provision, where 
appropriate, the comparable figures for Great Britain England and Wales, 
the reader able observe deviations from conditions south the Border. 


THE GOODWIN SANDS. Carter. London: Constable, 1953. 
inches; 148 pages; illustrations. 12s 


The recent tragic loss the South Goodwin Light vessel has once again confirmed 
the dreaded reputation this sand-bank. Mr. Carter gives vivid description 
number shipwrecks recorded through the years. quotes the text letter 
from the American Shipping Administration shipmasters, dissuading them from 
using pilots European waters because there are “‘ample aids navigation.” 
least possible that this was contributary cause number American ship- 
wrecks since the war. 

Just tribute paid the lifeboat crews who have made many gallant rescues, but 
Mr. Carter less than fair man like Captain Bullock the Admiralty Hydro- 
graphic Department who not only built assisted building several useful beacons 
the Goodwins, but executed several accurate surveys which proved beyond doubt 
the degree movement which the Sands were subjected. This prevented schemes 
such the one for building gun emplacements, which was sponsored the Duke 
Wellington, from being attempted all. 

The author wrong believing that Captain Baker discovered the Kellett Gut 
1936. This was done Commander Jones 1925, who surveyed the western 
part it. Mr. Jessup has written excellent foreword which briefly reviews 
the historical records relating the existence the Goodwins. 


THE OXFORD REGION. scientific and historical survey. Published for the 
British Association for the Advancement Science. Edited and 
Oxford University Press, Geoffrey Cumberlege, 1954. inches; 
pages; maps, plans and illustrations. 21s 


has now become customary expect substantial contribution the regional 
geography Britain the occasion each meeting the British Association, and 
the Handbook prepared for the Oxford Meeting (1954) certainly worthy addition 
the post-war series studies. provides very thoughtful and well balanced 
account area which not easy define, but which forms part no-man’s- 
land between the Metropolitan and Industrial sections England described 
Sir Halford Mackinder. 

The editorial work has been the capable hands Mr. Martin and Mr. 
Steel, both well known members the Oxford School Geography; and 
while the former has contributed valuable Introduction which analyses the general 
setting the area whole, the latter adds brief but clear statement some 
modern aspects its population. There are over twenty other contributors dealing 
with the varied aspects physical, biological and human, cultural, conditions, 
including five essential studies the historical background. 

Every section well illustrated either with maps and other diagrams, photo- 
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graphs. regards the former, well deserved tribute paid the help given the 
Clarendon Press while praise also due the selection air photographs illustrating 
aspects prehistoric, Roman and medieval development. 

The Oxford region occupies central position whose potentialities are stressed 
number chapters. Thus roughly equidistant from the three great inlets 
the Thames estuary, Southampton Water and the Bristol Channel, and almost 
exactly equidistant from the great towns London, Birmingham, Southampton and 
but only relatively recent times that full advantage has been taken 
the opportunities presented its geographical setting. Moreover, although there 
degree physical unity within the region—combined, true, with much local 
diversity due geology—it only for little its history that Oxford, which the 
essential administrative and ecclesiastical centre, has been able impose much 
economic social unity the area. 

modern times Oxford itself has become, part least, large industrial town 
despite previous categorical assertions that the county was fated never become 
industrial one. Some the consequences this are well brought out Professor 
Gilbert who contributes notable and stimulating chapter the evolution 
the city. Unfortunately, according him, there has been almost complete lack 
control over its recent development that “the ancient streets are now filled with 
the bewildering tumult and turmoil seething crowds and with the clangour and 
confusion modern while industry threatening the fairest cities 


TOULOUSE: étude géographie urbaine. JEAN Toulouse: Privat- 
Didier, 1954. inches; +415 pages; maps and illustrations 


Though deeply loyal Toulouse, Dr. Coppolani begins explaining that not 
really the fourth town France, the guidebooks assert. True, there are 264,411 
people inside its singularly large administrative area square miles, but Bordeaux 
and Lille have more adjacent towns are included, well the great Marseille, 
Lyon and Paris. Nevertheless, Toulouse regional capital, having part its 
strength its very isolation area between the Atlantic and the Mediterranean, 
between the Massif Central and the Pyrenees. Toulouse the centre numerous 
government offices with control over varying number départements, and one 
the regions” defined 1918. Here too archiepiscopal see and 
vigorous wireless station and newspapers add the town’s significance. 
But the author wisely says (p. 262), its région cannot exactly defined except 
for certain government services that cover number départments (and seems 
rarely the same ones—for example, control prices weights and measures 11, and 
suppression frauds départments!); for shopping, newspaper circulation, enter- 
tainment and higher education there wide outer area which Toulouse competes 
with other large towns, notably Bordeaux and Marseille. But state administration 
grows strength, town deeply entrenched must remain strong. 

Roman foundation, Toulouse medieval times had military, political, com- 
mercial, industrial, ecclesiastical and educational aspects its life; and all times 
since has remained varied its activities. Its population, 53,000 1789, was 
almost doubled 1856 and when the Bordeaux-Séte railway was built, 
further increase was recorded, from 103,000 127,000 1866. After the 
war growth was slow the agricultural prosperity Aquitaine declined, partly 
through phylloxera, and partly through national economic crises, but 1900, the 
population was nearly 150,000 and vigorous phase growth came the following 
fifty years. Yet almost every year from 1798 1945, the number births was less 
than that deaths, that the population was increased heavy immigration, 
notably from countryside having marked decline population. The main 
industries are not agricultural but metallurgical (23 per cent.) and aeronautical 
(16 per cent.), though sixty the seventy-one official French industrial categories 
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are represented the town, which remained comparatively prosperous even the 
worst years unemployment. 

Dr. Coppolani gives excellent picture Toulouse: not least enjoyable are the 
descriptive passages, especially those that show that areas rural appearance pene- 
trate almost the very centre but are now partly submerged huge blocks flats. 
The bibliography excellent, and the index adequate. But unfortunate that 
text pleasant read accompanied series maps which, though useful, and 
indeed essential the argument, are badly drawn and some cases illegible. The 
writing one admires: the mapping one deplores. 


ASIA 


THE MIDDLE EAST: Political and Economic Survey. 2nd Edition. London: 
The Royal Institute International Affairs, 1954. inches; pages; 
maps. 

Few regions the world have undergone changes more rapid and fundamental than 
those which have supervened the Middle East during the past ten fifteen years: 
hence the appearance revised edition this well-known study timely and 
welcome. its first publication 1950 the Chatham House ‘Middle East’ was 
generally accepted contribution the first importance: the new edition, whilst 
following the same pattern its predecessor, devotes slightly more attention 
economic aspects the region, and once again presents series statistics that are 
unequalled source for further study. The efforts and skill involved tracing 
statistical data relating Middle Eastern countries, and disentangling significant 
facts from the cloud suggestion, innuendo and secrecy that characterize much 
contemporary Middle Eastern politics, may not once apparent the casual 
reader, but those touch with local conditions will appreciate the magnitude the 
task involved—in this instance, ars celare artem. have presented day day 
political events, for instance the relations the Shah Persia and Dr. Moussadegh, 
the gradual decline royal prestige Egypt, testifies the scholarship and 
detachment the panel authors. Forthrightness and also occasional humorous 
touch enliven the narrative, when the military forces one Middle Eastern state 
are described standing (barefoot) Especially valuable features are the 
copious references and extensive bibliography. 

Middle East’ explicitly political and economic survey: thus one cannot 
reasonably expect detailed discussion the environmental background. Nevertheless, 
the geographer there inevitably arises sense incompleteness, since major 
questions topography and distributions are passed over dismissed few 
sentences—e.g. climate and vegetation” are dealt with together three 
paragraphs. Economic aspects, too, times appear mere facts, with little dis- 
cussion the reasons for their occurrence, few indications their distribution 
within particular country, which the main the unit study. Here for some 
will substantial difficulty; but the ‘Middle East’ already large volume, 
might well regarded unreasonable expect third, and geographical, treatment. 

The volume begins with several introductory chapters treating the Middle East 
whole—history and politics, faiths and minorities and economic aspects. Then 
follow ten chapters regional basis, including the Sudan one area. might 
questioned whether, view the recent dissolution their joint Customs Union, 
would have been more appropriate treat Syria and the Lebanon separate 
units—especially this done the case Jordan, Israel and Cyprus. Also, more 
seriously, the geographer immediately becomes aware the paucity maps. One 
the five given—that showing oilfields—is considerable interest; but the last 
definitely unworthy the standard set the text. These are, however, small 
matters when set alongside the major contributions and merits the volume which, 
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view its careful and objective analysis problems, and authoritative factual 
presentation, remains essential work reference the Middle East. 


SHANGHAI: Key Modern China. Harvard University 
Press (London: Geoffrey Cumberlege), 1953. 534 inches; xii+232 pages; maps 
and diagrams. 36s 

This attractively written study timely addition the somewhat scanty geographical 

literature modern China. the course the earlier chapters Professor Murphey 

traces the growth Shanghai from 1843 the time the Communist conquest 

1949, while the second half the book deals greater length with the inter-war 

period and treats such topics the relationship between the port and its hinterland 

the direction and character its trade, the feeding the city’s population and the 
geography its manufacturing industries. 

the author’s own words the study For, despite its 
population over four million, which places among the half dozen largest metro- 
politan groups the world, Shanghai large measure alien growth “born out 
Western commercial enterprise and effect superimposed peasant 
seeking explain the phenomenal growth the city during the 
past hundred years the author considers the relative importance the natural 
advantages, both local and national, its situation and the policies the Western 
Powers which caused these assets exploited the full. From this appears 
that, once China was drawn into the stream world commerce, the emergence 
major port the point intersection the country’s two greatest natural highways 
(the Yangtze river and the coastal shipping route) was virtually assured the sheer 
logic geography. 

While the evidence mustered support this argument strong one may never- 
theless question the conclusions drawn Professor Murphey’s final chapter the 
effect that these same geographical forces will continue prove decisive the 
future. If, seems the case, the new rulers China are deter- 
mined turn their back the West and all that Shanghai epitomized the life 
the country, they may well succeed permanently reducing the city mere shadow 
its former self, process which, indeed, already under way. For totalitarian 
regimes often less convincing than geographical symbolism and 
this respect the new China appears exception. 


ACROSS THE ROOF THE WORLD. London: Staples 

Press, 1954. inches; 255 pages; end-paper map and illustrations. 12s 
The most remarkable thing about this book not that four young Norwegians had 
travel from Oslo Toronto via Central Asia and the Karakoram, but the descrip- 
tion the feelings Wilfred Skrede stood alone the Mintaka Pass with 
nothing but few cigarettes and packet biscuits between him and starvation. 
says was only thing alive soundless, timeless, endless and deathly 
desolate Although daunted the silence, was determined reach his goal 
and, despite fatigue and mountain sickness, did the end find refuge shepherd’s 
hut. After that, the arrival letter from the Political Agent Gilgit and welcome 
India must have seemed almost anti-climax. 

Mr. Skrede was inspired write his story meeting with Peter Fleming Oslo 
1947, was some years before the story his wanderings was put into print, 
but has succeeded giving his account freshness and liveliness which 
unusual. has made good use whatever notes made the time and given 
excellent impression the people met his wanderings. His description 
the hospital Kuldja most graphic and, even the squalor must have been 
revolting, the kindness received from some his nurses must have been most 
warming. 

spite breaking his back lorry accident, survived all the frustrations 
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oriental bureaucracy and the dangers travel lorry through Central Asia. His 
route took him from Alma Ata through Urumchi, Turfan and Aksu Kashgar. 
There found temporary refuge the British Consulate until was fit enough 
cross the mountains India. The Russian Hospital provided him with remark- 
able leather corset and indeed was fortunate the medical officers met. Across 
the pass and Gilgit and Kashmir seemed small part his journey after all the 
difficulties and delays which had endured. His comments the rulers Gilgit 
and the British India are interesting, though naive. The book may not 
authoritative work, but amusing and worth reading. 


FORERUNNERS EVEREST. Ditrert, CHEVALLEY and 
RAYMOND LAMBERT. London: Allen Unwin, 1954. inches; 256 pages; 
maps, illustrations, and sketches. 15s 

This the English version compiled from the 

diaries the above-named climbers, with brief preface Sir John Hunt and 

introduction Dr. Wyss-Dunant. Part One narrates the story the two attempts 
the spring 1953, under the heading victory for written 
Dittert with chapter, first Lambert who writes vividly 

the supreme efforts made Tenzing and himself when, after night about 27,500 

feet, without sleeping bags means cooking they struggled upwards within 

650 feet the South Summit. second tells the last few days 

the South Col with their repeated frustrations and fading hopes. 

Part Two, “‘Winter above 26,000 feet” (the autumn expedition), Gabriel 
Chevalley, leader place Dittert who was not able get away twice. Only 
Chevalley, Lambert and Tenzing the spring team started again, but there were 
four new climbers and Norman Dyrenfurth. The expedition 
took about per cent. more porters, carriers and baggage. 

The narratives are graphic throughout though places the personal reactions 
the intense physical and mental strains are told more intimately than British 
climber would bring himself write. Nevertheless Lambert’s story his and 
Tenzing’s ordeal their way towards the South Summit proof their unshaken 
determination and amazing powers endurance. evident that here and else- 
where the mountain the shortcomings the oxygen apparatus contributed 
failure. Throughout the book the recurring value Tenzing stressed, and his 
influence the Nepalese carriers, his leadership the Sherpas, his worth stress, 
are fully recognized. 

Few criticisms this fine production are needed. The title victory for 
pioneers” reads rather better than n’y pas des victoires pour les 
which seems rather too sweeping southern route now surely like 
something overstatement. Discrepancies between the numbering high camps 
the two expeditions rather confusing. And seems pity that the appendices 
could not included this English version. But the price, 15s, low indeed. 


AFRICA 


THE CREEPING DESERT THE SUDAN AND ELSEWHERE AFRICA. 
Professor Khartoum: McCorquodale and Co., 1953. 
inches; 165 pages; illustrations and maps. price quoted 

This book reads like draft report the Sudan Government measures 

taken arrest the advance desert conditions the southern margin the Libyan 

desert. The remedies proposed are sensible enough; but far too much the book 
taken essay which telescopes the climatic history the Sahara much that 
the ‘‘vast deep-cut valleys” the Hoggar (cut the Miocene) and the fossil wood 
near Cairo (weathered out from Oligocene strata) are cited evidence humid 
climate during the Quaternary period.” Professor Stebbing devotes 
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Chapters and attempt convince his readers the existence creeping 
man-made desert south lat. 22° 18’. While still the air the way Khartoum, 
wrote (p. 49): difficult conceive the luxury and density population 
this part the Sudan, the loop where the Nile bends S.E. (he means S.W.) 
imagine any luxury density population ary time the Fourth Cataract nor 
there any evidence there the ground former extension cultivation. The 
Professor makes other demands our credulity. 106, asks believe 
that decrease water supplies, springs, rivers and wells precedes the 
decrease and that with the the vegetal covering the 
rainfall becomes intermittent. Yet, nature, there evidence that the presence 
large areas cultivation even large bodies water influences the local rainfall. 
Kharga Oasis, the average annual rainfall mm.; Dakhla only mm. 
Northern Egypt, rainfall decreases regularly with latitude, irrespective the terrain 
which falls. lat. 31°, Sallum, Alexandria and have the same rainfall 
100 mm. the middle the Delta Tanta has mm. and Hasana the middle 
Sinai mm. lat. 30°, Cairo, Suez and Kontilla Sinai have each mm. 
lat. 28°, Bahariya Oasis has mm., Minya the Nile mm. and Tor the Gulf 
Suez So, the re-afforestation Kordofan not likely affect the rainfall. 


POLAR 
ARCTIC AMERICA 


There plenty incident and excitement Rodahl’s (Heinemann, 1954, 
15s), account founding scientific station the Arctic Sea few miles from 
the Pole. was manned Americans and the author this volume, well-known 
Norwegian explorer who knows the Arctic from end end. Air transport makes 
Arctic journey less monotonous than slow sledges and allows more supplies and 
scientific instruments transported. also makes for speed and accuracy. This 
journey threw light the remarkable glacial phenomenon which the Americans 
discovered seven eight years ago and called They are relatively 
smooth areas ice with pressure ridges and extent much several 
hundred square miles and they drift with the rotary currents the Arctic Sea. 
was probably ice island which Storkerson drifted across the Beaufort Sea 
1918. And the same, another one, may have accounted for Peary’s mythical 
Crocker Land. age initials the Americans have named three these islands 
and but they cannot accurately defined their edges are con- 
tinually being eroded. Their origin puzzle. They are too thick, feet, 
for sea ice. They resemble shelf ice, but whence are they derived? glaciated land 
could present shed them. Are they survivors past greater glaciation? Perhaps 
North East Land Ellesmere Island? The author offers explanation. some- 
what disquieting discovery the prevalence trichinosis many polar bears 
where was previously unknown. This not confused with the poisonous 
nature bears’ liver long known Eskimo and whites alike, due excess 
vitamin The author also comments the rapidity with which infectious 
disease can spread among the Eskimo and its fatal prevalence. The pages the in- 
fluence cold and darkness afford valuable discussion subject which not 
well understood, and the book one the most important polar works recent 
years. ‘The chapter seals and seal hunting one the best. 

DANGEROUS RIVER (Allen Unwin, 1954, the title that the author, 
Patterson, gives the South Nahanni River the Endicott Range Alaska where 
spent over year with companion, trapping and prospecting. The title merited, 
and neither occupation was successful. But the book full good descriptive 


These figures all come from the official Climatological Normals published the 
Egyptian Government. 
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writing and gives vivid picture life the edge the Arctic. The remoteness 
the river, northern tributary the Liard, its rapids and swift currents make 
difficult navigate and have given bad name; and there are legendary tales 
lost goldfields within its rugged valleys. Hostile Indians may have accounted for 
some fatalities, but the nature the valley itself explains the greater part its 
sinister reputation. 

Most Eskimo tribes have long ago migrated from inland pastures sea coasts, 
probably because the seal affords surer livelihood than the caribou and course 
free from attacks wolves. few inland Eskimo remain west Hudson Bay, and 
also the Endicott Mountains the middle the Brooks Range. Another little- 
known inland tribe, the Nunamuit, survive diminishing numbers. was study 
these Alaskan Eskimo that Helge Ingstadt spent year among them, and has 
written useful and informative book (Allen Unwin, 1954, 21s). They 
live the edge the tree belt and build their huts willows. They are not well 
provided with food, since caribou are periodic their movements and the musk-ox 
extinct. They seldom visit coast settlements and have little the white man’s 
They are apparently dying out, and Ingstad put their numbers less 
than hundred. 

Richard Harrington’s interest the Arctic was ostensibly gather photographs 
Eskimos their homes. professional photographer, has ranged the world 
looking for interesting material, and his sojourn the north has resulted THE FACE 
THE ARCTIC (Hodder Stoughton, 1954, 15s). Perhaps stronger reason even 
than the Eskimos was the alluring fascination Arctic landscapes. spent year 
more starting from Coppermine, which reached plane, thence plane and 
dog sledge roamed wide country with Eskimo, traders, trappers and police 
patrols. gives good picture modern life the tundra. 


PHYSICAL GEOGRAPHY 


PHYSICAL GEOLOGY. Don and Jupson. New York: 
Prentice-Hall, 1954. inches; 466 pages; maps, diagrams and illustrations. 
The authors’ purpose this book has been emphasize the importance geology 
recent discoveries other physical sciences, the same time presenting the 
subject way which will understood readers with little previous 
scientific training. the whole they have avoided becoming too technical, and, 
wisely, they have not departed too far from the familiar pattern books this field. 
much more approach than usual adopted the chapters dealing 
with the and The chapter Materials begins 
with the properties matter and the atomic structure the elements, and goes 
explain ionic bonds and the formation compounds. Much the chapter 
Igneous Rocks concerned with the atomic patterns silicates. These sections 
have been carefully and logically written, with emphasis the more abundant 
elements and the common rock-forming minerals, but best they will heavy 
going for readers who have previous knowledge physics chemistry. 
Succeeding chapters deal adequately with weathering, sedimentary rocks, the 
oceans, and the processes which shape the earth’s surface. The chapters ““The 
Earth’s Interior” and “Igneous Activity” present fairly the state our knowledge 
these subjects, but when discussing the causes mountain-building, the authors 
rather over-emphasize their own views. They reject the convection theory and 
wholeheartedly support thermal contraction. Further, they express surprise that 
continental drift has ever been seriously considered. The authors may right, but 
they should have been less dogmatic book this kind, which necessity can 
only lightly touch upon these major problems. 
The chapter Earth’s Age and Place the Universe” comes near the end. 
Here the reader diverted outer space. will probably enjoy the trip, but 
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may well wish that more had been said about modern techniques dating, and less 
about methods measuring astronomical distances. 

useful chapter the geology mineral deposits and fuels concludes the main 
part the text. There are number appendices and carefully compiled glossary. 
The book well illustrated with many excellent diagrams, but some the photo- 
graphs have been badly reproduced. The formula for calcium bicarbonate wrongly 
written pages and 81. 

The student general reader who intends make his first acquaintance with 
geology through the pages this book, assured that the subject has been presented 
interesting and thoroughly up-to-date manner. 


MOUNTAIN BUILDING: study primarily based Indonesia, region the 
world’s most active crustal deformations. REIN VAN BEMMELEN. The 
Hague: Martinus Nijhoff, 1954. inches; xii+177 pages; maps and diagrams. 
12.50 guilders 

Professor Van Bemmelen has written concise but comprehensive account his 
theories mountain building using Indonesia type region. need hardly 
said that his long association with that area addition his studies other moun- 
tain systems the world have equipped him admirably for such formidable task. 
Theories mountain building demand the coordination innumerable minute 
details stratigraphy, structural geology, petrography and geophysics into com- 
prehensive picture which must then interpreted the light speculations about 
the source energy and the mechanism through which has operated. The emphasis, 
this book, upon these speculative aspects and the reader who desires geological 
detail referred the author’s recently published ‘Geology Indonesia.’ 

The author’s thesis that the energy for the mountain building process derived 
from exothermic physico-chemical chain reactions and that mountain chains are 
initiated vertically directed magmatic forces. Once elevated, they begin dis- 
integrate under the slow but insidious forces gravity and the fold and fault struc- 
tures normally associated with them result from the gravitational sliding masses 
rock which may include slices the crystalline basement. This preceded 
accompanied plastic deformation the deeper parts the crust under the 
influence internal volcanism and mass displacement the magma below the 
crust. The actual elevation caused the segregation gas-charged mobile mass 
granitic composition which supposed originate the basaltic layer 
process differentiation initiated geosynclinal subsidence. This relatively hot 
and gas-laden body rises Archimedean forces, corroding the overlying crust and 
arching the geosynclinal floor into geanticlinal ridge. basic front preceding the 
granitic body held responsible for the generation the ophiolite suite 
rocks normally associated with geosynclinal deposits. The rising the geanticline 
accompanied the depression adjacent belts forming side-deeps. These turn 
are subsequently elevated and the evolution mountain system lateral migration 
successive orogenic waves thus explained. 

The author does not, course, pretend that possible present prove 
disprove his theories. does, however, test them comparing deductions from 
theory with observed fact. the case the Tello-Betic mountain system the 
Western Mediterranean, for example, shows that the distribution basic and acid 
igneous rocks demanded theory would give rise gravity profile identical with 
that actually found. general claims that whereas other current theories postu- 
lating lateral compression the principal process mountain building meet with 
many difficulties, his Theory” can provide harmonious picture the 
evolution mountain systems. 

The author, his speculations, expresses firm opinions many the most con- 
troversial problems the day. probable, therefore, that every reader will find 
something which difficult impossible for him accept. the other hand, few 
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will deny that the ideas which Professor Van Bemmelen has put forward are most 
welcome branch enquiry where bold speculation has such large part play. 


York: Wiley; London: Chapman and Hall, 1954. inches; 613 pages; maps, 
diagrams, photographs. 64s 

Geomorphologists have been well served with text-books late that the appear- 
ance yet another might appear superfluous. Professor William Thornbury’s 
‘Principles Geomorphology’, however, offers new approach the subject although 
the philosophic basis follows the main tenets Powell, Gilbert and Davis. The author 
works forwards from set fundamental concepts his interpretation world 
landscapes and the earlier emphasis comparative descriptions land forms 
replaced more critical approach the light recent ideas. Here can see the 
influence the increasing amount detailed work which has been published the 
last two decades. 

Whilst the approach different there are also other innovations the book. 
find relatively detailed section the historical development the subject and its 
fundamental ideas, interesting chapter devoted the tools the geomorphologist, 
another the topography the ocean floors, discussion soils relation 
geomorphology; and perhaps the most significant all, reveals the increasing 
appreciation the value the subject, chapter applied geomorphology. 

Each chapter has very extensive up-to-date list references and the whole book 
supported magnificent collection some 275 photographs, maps and block 
diagrams, most which have not previously been published. The illustrations too 
are remarkably date and cover events recent the Tehachapi earthquake 
California. The reader is, however, left make, most cases, his own cross reference 
between the text and the illustrations and although must admitted that very 
often the correlative parts are close juxtaposition there are numerous other cross 
references that could have been made. 

Much the work deals with still highly controversial aspects—the concept the 
cycle, the concept grade, the peneplain, pediment formation, submarine canyons 
and the like, which one tempted take the author numerous points 
detail, but space does not permit. This does, however, show that the present reviewer 
has found this new approach highly stimulating and most fascinating. The book 
undoubtedly one which all true geomorphologists, most geologists and many civil 
engineers will want and should certainly any library where advanced 


HUMAN AND HISTORICAL GEOGRAPHY 


WORLD POPULATION AND WORLD FOOD SUPPLIES. Sir 
F.R.S. London: Allen Unwin, 1954. inches; 512 pages; photo- 
graphs. 50s 

What does one expect the writings research student? All too often great 

mass words, compound too many facts and too many descriptions, the off- 

spring enthusiasm, zeal and perhaps Teutonic (or now North American 
influence. How many PhD. theses have been returned supervisors and examiners 
with the request for condensation the material that shall fact distillation 
the worthy from the superfluous. And what does one desire the writings the 
elder statesman, whether politician, historian scientist? the refined gold, that 
shall have passed through the fire wisdom and the acid perspective. The product 
small, but rare and precious. With its aid one can hope peer into the future 
well survey the past and understand the present. Prophecy acceptable, indeed 
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expectable, the elder statesman: indeed that perhaps his duty, provide 
deeper understanding, new perspective, true wisdom. 

Fifty shillings large price and Sir John Russell’s large book, illustrated with 
graphs, tables and diagrams well over forty photographs. The latter are interest- 
ing and the reproduction good, but four them the single page too greatly detracts 
from their interest and their artistry. Clearly this book for consultation, not for 
reading, neither primer for the uninitiated nor stimulant for the learned. 
great text-book information about agricultural conditions, productions, techniques 
and possibilities, treating severally the main areas the world all their diversity 
soil, climate, crops and peoples. The population section short. Here text- 
book for the diploma student agriculture and those who have lectures prepare 
for the less specialized. Sir John’s travels have been wide and long continued, his 
notes and his knowledge are compendious, his labours and his researches immense. 

has mined much ore, has cleansed dross and here has sorted and displayed 
for our edification. But the refining has yet performed: that process has been 
begun the four-page preface. 

Perhaps this feeling unfulfilled hopes unreasonable. Yet the population 
resources complex important the world today, for continents and for countries 
less than for ourselves and our children, that the wise judgement the technical 
elder statesman all the more eagerly sought. want clarity judgement, 
integration trends, reasonable probabilities and reasonable expectations, divorced 
far may from subjective personal optimism pessimism. want the elder 
statesman make the judgements and the integrations, help see the world and 
life fair proportion. Over 500 pages descriptions and facts gives surfeit not 
perspective. This great compilation will lasting value, but the many must still 
await the prophet’s distillation his wisdom. 


THE MATHEMATICAL PRACTITIONERS TUDOR AND STUART 
ENGLAND. London: Cambridge University Press for the 
Institute Navigation, 1954. inches; 443 pages; map and plates. 55s 

This important contribution the history scientific progress England, and 

particular the history navigation. thus work for the specialist, but since 

the view point broad and written with insight into human abilities and frailties, 
the narrative section should entertain the general reader. Many the topics treated 
have relevance for the present time. During the period which Professor Taylor treats, 
mathematics made contribution practical affairs comparable that pure 
mathematics nuclear physics today. The problems training supply scientists, 
and inducing practical men apply scientific methods their day-to-day affairs, 
which occupied men like Samuel Pepys, also have contemporary ring. John Dee 
expressed it, the ideal was open the mathematical arts everie ingenious prac- 
tiser whence many inventions yet unthought may spring from the common sort 
handicraftmen and workmen.” Put briefly, the theme “the use geometrical 
instruments for precise practical affairs; and develop this 
necessary outline the general advance the science mathematics. Even brief 
survey the two and half centuries covered this history will indicate the progress 
achieved: the invention logarithms, the introduction the decimal system, the 
development trigonometry, the investigation terrestrial magnetism, including the 
secular the corrections for refraction and parallax, the cal- 
culation extensive astronomical tables and the evolution more accurate instru- 
ments, are some the achievements. Mensuration has many practical applications, 
navigation, cartography, gunnery, horology and architecture, name few. 

Taylor concentrates the first these, because she clearly holds, 

the words she applies John Tapp, that navigation only the epitome all the 

mathematical arts, but their very proof and But only the end 
the period that mathematics becomes respectable, and, ceasing one the 
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black arts, hailed support for the argument from design. The author, however, 
does not entirely neglect the gaugers, dial makers, builders and land surveyors. 

hardly necessary stress the importance maritime traffic, and consequently 
navigation, these centuries English history. But even their close, the main 
navigational problem remained unsolved—the accurate determination longitude. 
Though dead reckoning had improved with the introduction the log, the azimuth 
compass, improved instruments for determining latitude, and better charts, the margin 
uncertainty remained sufficiently great make the approach coast frequently 
hazardous matter. The book closes with the offer Parliament 1714 reward 
£20,000 such Person Persons shall discover the Longitude Sea.” 

Professor Taylor has organized the book three sections: continuous narrative, 
list practitioners with biographical notes, and annotated list instructional 
works, including some manuscript. These chronological lists comprise nearly six 
hundred practitioners and well over six hundred books. these books which are 
the basic material her history. have perused and digested them expertly 
very considerable achievement. likely that few works, least printed works, can 
have been overlooked, that this volume will remain unchallenged authority. 

regards the practitioners included, this mainly question where 
draw the line, for every pilot surveyor could not listed. But the basis 
those admitted, there would justification for separate entries John Speed if, 
Skelton suggests, was responsible for many the town plans inset his 
maps, John Ogilby, and Sir William Petty, who the Down Survey carried out one 
the most considerable pieces survey the period. Rowland Johnson, master 
works Berwick about 1570, number whose plans are Hatfield, another 
possible candidate. The suggestion that Christopher Saxton learnt his surveying 
Ireland plausible; but there evidence that there were two John Nordens, father 
and son? 

has not been possible throw any real light the methods Elizabethan sur- 
veyors (as distinct from There small piece triangulation 
William Bourne—but seems unlikely that Saxton employed relatively elaborate 
method. Contemporary surveyors Ireland, such Lythe, seem have ridden 
from stage stage and inserted neighbouring places observation report. 

One two minor criticisms not detract from the value the book: something 
would have been gained the books and biographies had been combined one list, 
and the index contained subject well personal entries. The secondary refer- 
ences might also have been expanded the benefit the student; doubt 
ungenerous ask that author who has already provided much, but would 
helpful know, for instance, where Professor Taylor has written Robert Barlow 
Thomas Hariot, the references for statements the text. plan London 
show the work places the practitioners thoughtful addition, but complete 
reserve maintained its origin, and lacks scale. 

Professor Taylor’s earlier work these subjects formed chapters her books 
Tudor and Stuart Geography (1930, 1934). This notable volume therefore the 
presented attractive format the Institute Navigation and the Cambridge 
University Press. 


THE HISTORIE TRAVELL INTO VIRGINIA BRITANIA (1612). 
WILLIAM gent. Ed. Louis Wright and Virginia Freund. Works 
issued the Hakluyt Soc., 2nd ser. London: Hakluyt Society, 1953. 
inches pages; maps 

1849, the Hakluyt Society published version Strachey’s ‘Virginia Britania,’ 

edited Major. The editor did good deal elucidate the text, but was 

handicapped being unable discover anything about Strachey, and lack 
knowledge American ethnography, one the chief interests this account. The 
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present editors give exact transcript the Princeton MS., which superior 
those the British Museum and Bodleian, and have annoted the ethnographic detail 
extensively. They have also the advantage being able use the fruits Dr. 
Samuel Culliford’s researches into Strachey’s career. 

Strachey was shareholder Children the Queen’s fact which 
may explain how another composition his came used Shakespear “The 
Tempest.’ The ‘Virginia Britania’ appears have been intended general history 
colonial enterprise, but the plan was changed, and the book founded the 
Virginia Company’s expedition James Bay under Sir George Somers 1609. 
Strachey was member this, and though his treatise draws heavily other sources, 
there sufficient original material give place early Americana. was par- 
ticularly interested Powhatan, the the Algonquians, and his 
entourage, and compiled vocabulary the dialect. 


GENERAL 


Four reference and text-books, three them revised editions, have been pub- 
lished recently. Stamp and Beaver’s BritisH (Longmans, Green, 1954, 
42s), has been rewritten and reset, and the text brought date. The revision 
most extensive the economic chapters and great care taken employ the most 
recent statistical returns available. The chapter Agriculture has, course, gained 
immeasurably the completion the Land Utilization Survey. The revised 
edition, its predecessors, aims providing conspectus the whole geography 
the British Isles and text which great many will continue find valuable 
the future the past. 

HANDBOOK COMMERCIAL GEOGRAPHY (Longmans, Green, 60s) 
now its Fourteenth Edition, the second the Stamp revisions. Chisholm’s work 
its original form belonged the classificatory phase geography, when com- 
mercial geography, other branches the subject, was itemized and indeed 
italicized. But Chisholm’s work was always more than that. His commercial geo- 
graphy was real sense the vehicle for geographical exposition wider range and 
was this which established the reputation his work. pioneer book which 
Professor Stamp, now with the collaboration Mr. Gilmour, has brought 
date within the framework set and following the methods practised Chisholm 
himself. 

Economic Jones and Darkenwald (New York: 
Macmillan, 1954, $6.75) revised edition American text which has grown 
out many years teaching American students. lavishly illustrated with 
over 400 photographs very well chosen convey agricultural and industrial technique 
the canvas landscape. There are numerous distribution maps and diagrams 
including plans farm layout. Its text the American idiom and based 
primarily American sources, although there good sprinkling British sources. 
The definition economic geography adopted the traditional one study 
the relation the physical factors the environment and economic conditions 
the productive occupations and the distribution their output,” but excluding 
non-productive service occupations. Owing the influence urban geography, 
interest these service occupations increasing among geographers and the reviewer 
least would not exclude them from the legitimate field economic geography. 

INTRODUCTION HuMAN Money (University Tutorial Press, 
1954, the first edition book designed for senior pupils grammar school 
and written schoolmaster. Its photographs are exceedingly well chosen display 
house types and settlement forms, but the maps are mere teaching sketches without 
any refinements draughtsmanship. The text well written style that easy 
read and the author has well furnished mind, but the logic the arrangement 
chapters not always apparent and exposition the sequence treatment would 
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have interested the adult reader, any rate. But school book admirable and 
will open new vistas the schoolboy. This indeed its declared aim, guide 
appreciation rather than compendium exposition. 


THE TRACK MAN. Henry New York: Doubleday, 1953. 
inches; 448 pages; illustrations and end-paper maps. $5.95 

Dr. Field has written straightforward account the adventurous life warm- 
hearted American anthropologist. Most his hours have been sunny ones; but 
Germany was disgusted twice, once student duel Heidelberg and again 
the monstrous sight Dachau. Among the highlights his picture are vivid accounts 
descent with the Abbé Breuil and Miss Garrod into below 
Ronda, the discovery Kish the oldest wheeled vehicle the world and 
encounter with horned vipers and Yazidi snake-charmers Balad Sinjar. Two visits 
the Soviet Union are described. declares the mummies the Field Museum 
Chicago say yet, little later, one them utters blood-curdling 
which hardly sounds like satisfaction with its surroundings. During the 
war, Dr. Field was employed assembling data for grandiose scheme 
President Roosevelt’s for settling refugees ‘Iraq. 1948, accompanied the 
University California expedition Africa. the Sinai shore the Gulf Suez, 
they discovered mound covered with Middle Kingdom (2000 B.c.) pottery only 
six feet above sea level and Professor Albright inferred that the sea level had remained 
more less the same since the time Moses. El-‘Arish Dr. Field was mobbed 
and calls one the closest calls his existence. 

Old fashioned scientists may lift their eyebrows the tempo Dr. Field’s flights 
car and plane round the Fertile Crescent, measuring skulls and picking flints 
everywhere. But, nowadays, keep one jump ahead the fellahin and the bulldozer, 
the archaeologist has move quickly. The book popular one and doubts and 
theories find place its pages. One cavil may permitted. Cheops did not 
some 2,500,000 blocks diorite lugged 400 miles cover nearly thirteen 
acres for his Still, did have diorite quarry the far-off Nubian desert 
and, perhaps, had had Dr. Field for his adviser, the Great Pyramid might have 
been bigger and better than today. 


THE MOUNTAIN WORLD Edited Kurz. Zurich: Swiss 
Foundation for Alpine Research (London: Allen Unwin). inches; 224 
pages; maps and plates. 25s 

This excellent annual, now published four languages, this year mainly devoted 

High Asia. Chevally and Lambert, John Hunt and Wilfred Noyce have written 

Everest, Ruedi Schatz Dhaulagiri, Pierre Vittoz the hitherto virgin Nun, 

Professor Manaslu and Charles Houston K2. Hermann Buhl’s own 

version his unparalleled feat Nanga Parbat included article compiled 

Karl Herrligkoffer. historical survey Nanga Parbat marred only mis- 
informed, and unjustifiable, criticism the over-rash British trio November 

1950. The Editor contributes useful survey, rightly 

observes that “the Indians are becoming very enterprising and keeping hearten- 

ing pace: Bandar Punch, Trisul and Kamet—what Only one fifth this 
issue was available for climbs and exploration elsewhere than Asia. Douglas 

Busk has described exploration the Ruwenzori group and Baird has told 

the Baffin Island exploration, both 1953. Swiss participants the Danish 

East Greenland expedition under Dr. Lauge Koch have given the story which in- 

cludes visit the most northerly cape the world, Kap Morris Jessup. 

usual the volume copiously furnished with excellent illustrations and clear 
maps. Marcel Kurz and the Schweizerische Stiftung are heartily congratulated. 
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RECENT TRAVEL BOOKS 


These narratives dealing with various and varied parts the world may fairly 
taken representative contemporary travel and the motives which stimulate it. 
perhaps only expected, one the more outstanding professional 
writer. Marc Chadourne, distinguished French novelist, relates very attractively 
visit Mexico some years ago (ANAHUAC: Tale Mexican journey. Elek, 1954, 
fell completely under the spell Mexico—‘‘a land without dollars and without 
its people, near tragedy brings out 
very clearly the strength the cult the Indian past, and the lengths which 
carried. the people rightly occupy the foreground, the Mexican landscape not 
neglected, the author makes his way from the cruel contrasts Mexico City the 
jungle burial ruins Yucatan. Howard Clews another professional writer; 
insists that went South America with axe grind and entirely for pleasure 
(THE WAY THE WIND Macmillan, 1954, 15s). His journey across 
South lively, and pointed apposite anecdotes. takes all the oppor- 
tunities which present themselves, finding himself one occasion into the 
Gran Chaco taxi with itinerant dentist from Thurlow Craig worked 
for many years Paraguay cattle breeder and boss, and now free lance 
writer. His autobiography retails his adventures and experiences brisk, effective 
style. incidentally throws some interesting light the way legends and mysteries 
South America are put circulation (BLACK JACK’s Hutchinson, 1954, 6d). 

The professional touch shows very clearly two books Africa. Anthony Mann 
visited the Sudan 1953 and 1954 Special Correspondent the Daily Telegraph; 
has produced interesting and fair-minded account the Sudanese elections, and 
the political situation that divided and disputed country (WHERE GOD LAUGHED. 
Museum Press, 1954, 18s). Attracted, like many Englishmen, the cheerful, primi- 
tive communities the South, Mr. Mann too good journalist not observe the 
less agreeable side life among backward peoples—of which perhaps the ugliest 
instance gives the heavy incidence leprosy. Readers the old travel books 
will enjoy meeting again many friends among the Nilotic tribes—the Bari, whom 
Sam Baker stigmatized now rejoice the ability buy trilby hats 
with little mirrors fixed within the crowns; the Dinka and Nuer still stand medita- 
tively one leg Nile swamps; and the present chief the Latuka represented 
Equatoria Queen Elizabeth’s coronation. When Elenore Smith Bowen writes 
anthropologist, she does under another name: RETURN LAUGHTER 
(Gollancz, 1954, 16s) she attempts uncover the human being behind the professional, 
and describe, autobiographical form, sea change oneself that comes 
from immersion another and alien While living West African tribal 
village pursuit knowledge, Miss Bowen became increasingly involved the 
half-understood conflicts the people, until she found her own American values 
threatened. How she regained her emotional balance and the friendship the tribe 
the theme unusual book which provokes both thought and sympathy. 

There nothing introspective about John Fraser (GOLD DISH AND KAVA BOWL. 
Dent, 1954, 18s), whose account prospecting for gold Australia, Fiji and the 
Solomons cheerful, healthy reading. Mr. Fraser, born and reared the lovely 
Ovens Valley Victoria, came family miners, his grandfather having emi- 
grated Australia from Cornwall 1854. was early the scene Tavua 
Fiji, and one his purposes writing his autobiography was put record some- 
thing about the origins the Fijian goldfields. Mining was the most important 
thing John Fraser’s horizon from his boyhood, and the romance and excitement 
prospecting seem have stayed with him until his death, which took place 1946. 
The manuscript this pleasantly simple book was prepared for publication 
Terence O’Brien, the Australian novelist, who has written introduction. 

C., D.M. 
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SPECIAL MEETINGS THE SOCIETY 


November Commander Cousteau, the pioneer underwater explora- 
tion, came from Paris address the Society the work his latest expeditions, 
including the investigation the sunken wreck the Greek galley found off the coast 
Marseilles. This lecture, for which many more applications were received than 
could satisfied, was repeated the evening Thursday, November Com- 
mander Cousteau also gave this lecture and film, under the title silent world,” 
very large public audience the Royal Festival Hall Tuesday, November 
under the auspices the Society and with the President, General Sir James 
Marshall-Cornwall, the Chair. introducing the lecturer, the President said: 

“For the people this island country the sea, which surrounds like moat, 
must always have particular interest, and exercise very special attraction. Most 
us, however, are only familiar with one aspect the sea—its upper surface, and move 
only two dimensions. Into its third dimension, depth, cannot penetrate, 
except for few fleeting seconds, unless can buy most expensive means under- 
water conveyance, such bathyscaphe submarine. Now, however, all that 
changing. the last war new technique underwater exploration has been 
developed, thanks the devoted efforts number research workers, amongst 
whom Commander Cousteau the French Navy the most eminent. The result 
wonderful apparatus, the aqualung. Equipped with this, nearly naked man, 
without attachment the surface, can swim freely down like fish depth 
fathoms (300 feet), use his hands and eyes, and operate cinecamera transmitter. 

“This new development has opened vast new sphere exploration for the 
marine biologist, the archaeologist, and the geographer. The main task the geo- 
grapher the scientific study the earth’s surface. But every geographer knows, 
more than two-thirds (more precisely, per cent.) the earth’s surface covered 
the sea, and has hitherto been hidden from his observation. All that will now 
change. That why the showing this film has been sponsored the R.G.S., 
and the whole nett proceeds the box office will the Society’s Exploration and 
Research Fund, which contributed largely last year’s British Mount Everest 
Expedition.” 


November 29, Commander (L) Simpson, D.s.c., R.N., leader the 
British North Greenland Expedition, lectured under the auspices the Society 
Fellows and their guests the Royal Festival Hall. This lecture, which was held 
association with the Committee the British North Greenland Expedition, was 
attended Her Majesty The Queen, Patron the Expedition, and His Royal 
Highness Duke Edinburgh, Honorary Member the Society. After the 
lecture, reception attended The Queen and The Duke Edinburgh was held 
the Festival Hall the Chairman and Committee the Expedition. the course 
the evening, members the Expedition and their wives and officials the Society 
and the North Greenland Committee and their wives were presented. 

The text Commander Simpson’s lecture, and the introductory remarks the 
President the Society and Admiral the Fleet Sir Algernon Willis, Chairman 
the Expedition Committee, will published forthcoming number the 


The Christmas Lectures for children were usual well attended. There were two 
showings the film conquest which was introduced Mr. 
George Lowe both the afternoon and evening Tuesday, December 28. 
Thursday, December 30, talk for young Mr. Percy 
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Harris, Fellow the Royal Photographic Society, was followed some practical 
suggestions from Mr. George Lowe, who showed slides pictures taken the 
1953 Everest Expedition, and from Mr. Kevin Walton, the Polar explorer, making 
his points with pictures Greenland and elsewhere. 

The subject photography was taken step further Exhibition the 
Society’s House from December January illustrating problems photo- 
graphy different climates and conditions—on mountains, caves and both and 
under the sea—and types photographic equipment. 


AWARD CORONATION MEDALS EVEREST SHERPAS 


The two photographs facing 110 were taken Thyangboche, the Sherpa 
Monastery where the Everest Expedition had its first camp 1953. Coronation 
Medals were awarded twelve leading Sherpas who reached the South Col 
Mount Everest. They were presented the Sherpas Mr. Charles Evans, 
the deputy leader the Everest Expedition, the request His Excellency 
the British Ambassador Katmandu. Difficulty had been encountered finding the 
Sherpas whom the medals had been awarded, and the Ambassador asked the 
New Zealand Himalayan Expedition, which Mr. Evans was deputy leader, could 
not search out the men and make the presentation. This was done impressive 
ceremony Thyangboche Monastery June 1954. the twelve men were 
present, and one photograph shows Charles Evans pinning the Coronation Medal 
Tensing, who was one the outstanding Sherpas Everest. was the Sirdar 
the New Zealand Himalayan Expedition, and incidentally great personal friend 
Charles Evans. the case the two absent Sherpas, the medal was presented 
their eldest children, both babies. The second photograph shows the medal pinned 
Gyalgen’s eldest boy. 


NEW PUBLICATIONS 

The Society has ready for distribution two new pamphlets: the first, ‘Financial aid 
for geographical research,’ contains list academic and other sources, available 
both geographers only and geographers competition with others, from which 
grants may obtained for research and exploration. The pamphlet may obtained 
from the office the Society post free. 

The second, ‘Cartographical presentation biological distributions,’ consists 
four papers, read symposium held the Royal Geographical Society and the 
Systematics Association March 1950, under the chairmanship Professor 
Steers. The papers are Dr. Turrill, Keeper the Herbarium and Library, 
Royal Botanic Gardens, Kew; Assistant-Professor Hewer, Department 
Zoology, Imperial College, London; the late Mrs. Anderson, formerly 
Lecturer Geography the University Cambridge; and Dr. Willatts, 
Senior Research Officer the Ministry Housing and Local Government. The 
Chairman’s prefatory remarks and the discussion which followed the reading the 
papers are also included. The pamphlet illustrated with line drawings and costs 
post free from the office the Society. 


EXPEDITIONS ASSISTED THE SOCIETY DURING 1954 

Reports have been received from six expeditions which the Council approved 
grants 1954. These reports, which can consulted the Society’s Library, are 
briefly summarized below. 


OXFORD UNIVERSITY WEST NEPAL EXPEDITION 
The party which arrived India July consisted Dr. Harrington 
(leader and geologist), Ian Davidson (organizer), Michael Arnold (botanist) and 
Jim Murray (zoologist); Colin Todd, New Zealand biochemist who was already 
the Himalaya with Sir Edmund Hillary, joined them Lucknow with two Sherpas, 
Mingma and Ang Temba. From Pothoragarh, the expedition marched into Nepal and 
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The Kanchenjunga group with the summit peak, centre, 28,146; feet. From west 
Darjeeling 


courtesy The Times 
Kanchenjunga Reconnaissance Expedition, 1955: left right, back: Capt. 


Streather, Hardie, Band, Dr. Clegg, MacKinnon; front: 
Mather, Charles Evans (leader), Foe Brown 
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established base camp 15,000 feet, the headwaters the Seti and near the 
Tibetan trading settlement Saipal. Dr. Harrington collected many geological 
specimens, for the most part above 15,000 feet, and now working them New 
Zealand; Arnold’s botanical specimens have been sent the British Museum 
Natural History where they will used the Botanic Survey Nepal; Murray 
collected mice 18,000 feet and lizards the foothills and has sent them the 
Natural History Museum where they provide data for study the relation size 
and colour Davidson and Todd interested themselves the local customs 
and economics. 


BIRMINGHAM UNIVERSITY AND UNIVERSITY COLLEGE EXETER: SPITSBERGEN EX- 
PEDITION 1954 

party eight left Newcastle June 1954 and spent seven weeks the field, 
led Garrett with Dineley deputy; both Mr. Garrett and Mr. Dineley 
were members the British Universities Spitsbergen Expedition, 1951. Shore Base 
was established St. Jonsfjord the foot Lévliebreen, and Main Base between 
Mount Trollheim and the Gestrickland Ridge height about 2000 feet, reached 
sledge. The expedition split into two groups, one remaining Main Base, the 
other working sledge the north the Wittenburg Mountains for the first half 
the time, and the south the Gestrickland and Dalsland ridges for the second 
half. Detailed geological studies were made the Permo-Carboniferous rocks, and 
their relationship the Hecla Hook rocks. plane-table survey the geological 
area concerned did much facilitate this research, which was sequel the recon- 
naissance work 1951. Palaeontological collections were made extensively time 
would permit. 


CAMBRIDGE ANCORA EXPEDITION 1954 


The expedition led Hayes study peasant economy the Ancora Valley 
Northern Portugal left London July and returned October Work was 
much hampered unusually wet weather, but five surveys small areas the 
valley were made scale 500 and much useful information obtained from 
owners land the different areas. The leader the expedition claims that these 
surveys comprehensive set examples land type, use and tenure 
within the addition, small census was conducted for one village, 
programme soil work completed, and great care taken make comprehensive 
photographic record. hoped shortly produce full report, coordinating and 
interpreting the results the field work. The party also found time for two tours 
through Portugal order learn something the country whole. 


CAMBRIDGE EXPEDITION NORTH-WEST JUGOSLAVIA 1954 


Burnham and Metcalfe regard their venture Jugoslavia having 
been “‘completely successful its This purpose was investigate 
means fieldwork the possibilities scheme for World Land Use Survey. 
Certain modifications were required the classification suggested the W.L.U.S. 
the region visited—namely the Krapina Valley which lies the Hrvatsko Zagorje, 
the west Zagreb. sample sheet map the scale 5000 was made, and 
the land use recorded, covering the village Ivanec and the alluvial plain the west. 
The small size agricultural holdings and the absence enclosure the Hrvatsko 
Zagorje made mapping difficult. Every facility was given the expedition the 
Jugoslav authorities, and special thanks are expressed the report Mr. Crkvencic, 
Assistant the Geographical Institute. The report includes notes maps available 
for use Jugoslavia. 


CAMBRIDGE UNIVERSITY EXPEDITION NORWAY 1954 


Williams (leader), King, Lorimer and Dawson spent six 
weeks three areas the Dovrefjell and Trollheim regions initiating programme 
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research into and freeze-thaw phenomena. Various experiments were set 
record annual changes. Photographs were taken show earth circles, hum- 
mocks, terraces, etc., various stages development, and intended take the 
same views subsequent years. Plant ecological studies were included the pro- 
gramme field work and collection made, particular bryophytes, lichens, etc. 
The report concludes: observations the range solifluction phenomena 
and the environmental conditions under which they occur will provide the basis for 
survey these features Norway. Work the material collected being carried 
out Williams the Geographical Institute the University Oslo. 
hoped that Anglo-Norwegian party will able carry out field work next 
summer.” 


STUDY THE IRRIGATION ZONE THE TADLA PLAIN 


During July and August 1954 work was carried out French Morocco group 
all Cambridge University. The French authorities were very helpful and made 
grant 50,000 francs the party. “‘fairly detailed geographical was made 
the Béni Amir irrigation scheme, paying particular attention such points land 
utilization, crop rotation and yields; land tenure, change from previous native 
economy; Moroccan versus French interests; rainfall, temperature and evaporation; 
soil, drainage and water loss; marketing produce; public health and disease; cost 
and payment scheme; administrative The other project studied was 
the associated Béni Moussa scheme which will irrigate 210,000 acres. Mr. Murphy 
present preparing paper the Béni Amir/Béni Moussa irrigation zones, and 
Mr. Miller-Williams report the incidence disease and the public health facilities 
available parts Morocco. 


KANCHENJUNGA RECONNAISSANCE EXPEDITION 1955 


This year’s Reconnaissance Expedition Kanchenjunga (28,146 feet), the third 
highest mountain the world, sponsored joint committee the Society and 
the Alpine Club under the Chairmanship Brigadier Sir John Hunt. The leader 
the Expedition which sailed from Liverpool February Mr. Charles 
Evans, who was deputy leader the latter stages the 1953 Expedition 
Everest. His team includes Band, Joe Brown, Dr. John Clegg, 
(photograph facing 111. The expedition will approach Kanchenjunga from 
Darjeeling and from the Nepalese side the mountain. will away for 
approximately five months and periodical despatches recording progress will appear 
The Times. Great benefit has been derived regards equipment from the lessons 
learnt from Everest, and some improvements have been made. This especially 
the case regards the open circuit oxygen sets which the Expedition will carry and 
whose over-all weight has been reduced three-quarters that the Everest set. 
Closed circuit sets, Everest, are also being taken for experimental purposes. 


NEW YEAR’S HONOURS LIST 


was announced the New Year’s Honours List that had been conferred 
Mr. Eric Shipton, leader the 1951 Everest Reconnaissance, and member 
Council since 1953; and Brigadier Vic Carey, Director Military Survey, 
who has been Fellow the Society since 1948. 
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CONTRIBUTORS THIS ISSUE THE JOURNAL 

Dr. Price holds Nuffield Foundation award for research the history 
scientific instruments Christ’s College, Cambridge; also Curator the 
Whipple Museum the History Science. Dr. Graaf-Hunter, sometime 
Director the Geodetic Branch, and later Director War Research, Survey 
India, was recently elected President the International Association Geodesy for 
1954-57. Norris joined the Colonial Administrative Service 1952 and during 
1953 was Acting Director Antiquities, Aden; the joint author with 
Penhey, ‘An archaeological and historical survey the Aden Tanks,’ pub- 
lished the Aden Government and Crown Agents. Crone, the Society’s 
Librarian and Map Curator, was awarded the Murchison Grant 1954 for con- 
tributions the history cartography and geography. Robinson, Lecturer 
Geography University College, Leicester, was formerly cartographer the 
Hydrographic Department the Admiralty. Charles Swithinbank was Assistant 
Glaciologist the Expedition the Antarctic and 
present the Department Geology, Oxford, working the results his studies. 
Miss Coleman has been Lecturer Geography King’s College London since 
Professor Beaver Professor Geography the University College North 
Staffs. Mabbutt Lecturer Geography the University Cape Town; 
has travelled widely South-west Africa, Namaqualand and Bushmanland, and 
has studied the geomorphology the South-west Cape. 


UNIVERSITY NEWS 
UNIVERSITY OXFORD 


Professor Gilbert delivered his inaugural Lecture Professor Geography 
the University Oxford November 12. The title the lecture was “‘Geo- 
graphy humane study.” large audience, drawn from many different quarters 
Oxford, heard Professor Gilbert urge the claims geography University 
subject; touched its revival within the last hundred years, the work Sir 
Halford Mackinder and the founding, Oxford, the first British School Geo- 
graphy 1899. The lecturer mentioned also the part played the Royal Geo- 
graphical Society the formation readerships both Oxford and Cambridge 
and “the raising geographical education from the slough into which had 
the course his Lecture, Professor Gilbert advocated the maintenance 
the long established Oxford tradition regional geography, and emphasized 
throughout the need for better English, regards both style and language, the 
writing geographical books and papers. 


DURHAM COLLEGES (UNIVERSITY DURHAM) 


Some two years ago the Department was installed entirely new building, 
which besides providing considerable facilities and space for expansion affords its 
modernistic style interesting contrast with the rest the Durham Colleges build- 
ings. Students number about 100 and there are five full-time members staff, four 
part-time and further three shared with the Newcastle Division. Mr. Slater, the 
Head the Department since 1938, resigned 1953 become Master University 
College, and was succeeded Dr. Fisher. 

feature the last two sessions has been the development research; and topics 
currently studied include the geomorphology the Durham region, inland and 
the coast, hydrology the Upper Wear, agricultural exploitation the lower Tees, 
the historical geography medieval Durham, and geographical aspects iron and 
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steel production. The major research project the Department is, however, joint 
investigation economic resources Malta, collaboration with the Royal Univer- 
sity, Valletta. This involves several staff and students and planned extend over 
three years. preliminary, party eleven staff and students most years (in- 
cluding four geologists) will spend four weeks Malta during the Easter vacation. 
second field excursion France planned for and within the last three years 
members the Department have taken part visits Iceland, Norway, Eire, 
Madeira, and North Africa organized the University Exploration Society. 

Public lectures have been given Sir Reader Bullard and Emeritus Professor 
and other visitors have been Professor Boerman (who received Honorary 
Degree last July), Professor Bowen and Professor Miller. 

was with great pleasure that the Department acted host the 1955 I.B.G. 
Conference, and the complete lack snowfall the Durham area (in contrast 
conditions further south) gave unusual and wholly estimable demonstration 
local climatic variation. 


THE COAST AND THE GEOGRAPHER 


his presidential address Section (Geography), Professor Steers took 
his subject Coast and the (Adv. Sc. 42, Sept., 1954). 
After reviewing the progress coastal studies the past thirty years, Professor 
Steers emphasized the importance cooperation between the sciences—physical 
geography, ecology and geology particular—with history and archaeology, and the 
part the geographer can play coordinating their results. There still much 
research this subject carried out. Raised beach platforms, cut hard rock 
and backed high old cliffs, are first importance the life western Scotland, 
but the way which they were formed not yet similarly, quote only 
one further instance, little known the movement material along the floor 
the North Sea. The solution such problems has practical value for the nation, 
since they may influence the behaviour tidal surge such that which wrought 
destruction early 1953, and the long term trends as, for example, 
changes the relative levels land and sea, are obvious. far larger scale much 
work has yet done before can understand why have coast The 
address wide-ranging, yet reinforced with many concrete instances, and worthy 
the attention all geographers. 


GERMAN REGIONAL STUDIES 


There course publication series regional monographs with the general 
title ‘Die Landkreise Those dealing with Westfalen are 
being compiled, under the auspices the provincial authorities, the Geographische 
Kommission fiir Westfalen and the Geographical Institute the University 
They are designed geographical-statistical descriptions the physical 
geography, economy, culture and administration the various Landkreis, with 
special attention the cartographic presentation. Works this type are novelty 
among German official publications, and the existence very similar surveys going 
back the Prussian state the early nineteenth century allows the historical develop- 
ment traced detail. The Library has received two volumes, dealing with 
Landkreis Paderborn, Professor von Geldern-Crispendorf, and with Landkreis 
Miinster Muller-Wille (Miinster-Kéln: Béhlau-Verlag). The units being 
small (the area Paderborn only 600 the treatment extremely detailed 
and covers all aspects local life. Each volume, addition many text-maps has 
map the surface configuration and natural regions five colours the scale 

similar series for Nordrhein being published the Amt fiir Landeskunde, 
Remagen, the first volume which ‘Der Landkreis 
Dr. Schiittler. 
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MAP THE SETTLED AREAS CENTRAL EUROPE 


Otto long Professor Geography the University Halle, has com- 
pleted his work the settlement geography Germany which began (1903) 
his volume N.E. the past expressed his results provisionally 
map form for all parts, and detail, for many parts Germany. His main syntheses 
appear his article, (Reallexikon der germanischen 
Altertumskunde. Bd. 1912) and ‘Deutschland. Die natiirlichen Grundlagen 
seiner Kultur’ (1928), but has produced maps and comments East Prussia, 
East Germany, the Rhineland, Alsace-Lorraine, the Sudetenland, Central Germany 
and the Now, one sheet, has made settlement map for Central 
Europe Million). shows colours: forest the late nineteenth century, 
forest cleared since A.D. forest cleared before A.D. goo, the forest-heath area 
the north-west and south-east the early Middle Ages, ice and rock areas high 
mountains, marsh not drained, and uncontrolled flood areas the end the nine- 
teenth century, areas once marsh, the natural flood areas rivers and the sea marshes; 
and white: the settlement areas for about A.D. 500. The map extends well beyond 
the German frontiers all directions. volume text deals with the method 
map construction and the scientific tools employed, noting the approximate limits 
accuracy, while another concerned with regional 

The map was needed because those for earlier prehistoric periods show only the 
broad areas settled. from the settled area A.D. 500 that the historic Germans 
expanded clear the forests and colonize the area till then peopled Slavs. The 
main agricultural areas today bear the imprint the settlement pattern A.D. 500. 
Such map can built contrasting methods, e.g. plotting forest, marsh 
and waste today and adding the areas known have been opened-up since 
A.D. 500, locating the areas prehistoric settlement and adding any areas 
thought later settled. The former method reliable, but the latter difficult. 
has carefully balanced multiplicity evidence using the experience 
lifetime and unique knowledge the Central European scene. 

Each tool employs adds characteristic touch the map. Thus while there 
place-name study all Central Europe Germany and various place-name 
suffixes can longer attributed given Germanic groups some agree- 
ment can often reached period vogue. Certain short place-names and 
others with particular endings are usually very old. Another set suffixes usually 
refer foundations the great period medieval settlement (many now deserted). 
Prehistoric finds can help define the general area settlement A.D. 500 the 


die Methodik der Altlandschaftsforschung.” 1952. Zweites Heft: Erklarung und 
Begriindung der Darstellung. siidliche und nordwestliche Mitteleuropa.” 1953. 
Forschgn. deut. Landesk, (1952) and (1953). 

Siedlungen nordéstlichen Thiiringen.’ Berlin. 1903. With map 1/200,000. 

‘Wald, Sumpf und Siedlungsland Altpreuszen vor der Ordenszeit.’ Halle. 1921. 
Map 1/500,000. 

4In ‘Der ostdeutsche Volksboden,’ edited Volz. Breslau. 1926. pp. 52-66. Map 

‘Geschichtliche Handatlas der Rheinprovinz,’ edited Aubin and Niessen. 
Bonn. 1926. Map 

‘Elsasz-Lothringische Atlas,’ edited Wolfram and Gley. Frankfurt-a.- 
Main. 1931. Map 

‘Atlas der Sudetenlander,’ published from Geographischen Institut des Deutschen 
Prag. 1932. Map 1/750,000. 

‘Mitteldeutscher Heimatatlas’ published Landesgeschichtliche Forschungstelle 
fiir die Provinz Sachsen und fiir Anhalt. Magdeburg. 1935 and onwards. Map 

9In Geschichtsatlas,’ edited Winkler. Neustadt-a.-d.-Hardt. 1935. 
Map 
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supposition continuity settlement area from the Neolithic period onwards, but 
the effects climate change since then are hard interpret. 

Any student settlement geography must come terms with Gradmann’s 
Steppenheide hypothesis and developments it. Gradmann observed coincidence 
between the areas settled prehistoric times, early history, the core medieval 
settlement, the and areas now exclusively devoted crops 
Gefilde). said that these areas are rule among the driest and sunniest 
Germany (probably drier and sunnier the Neolithic), are often loess-covered, and 
certain instances are well-drained limestones, glacial gravels and sands, and 
concluded that the Neolithic they supported vegetation flowering bushes and 
grasses and even types forest. They were thus easy open grain-growing 
farmers. His views are, for the most part, sustained Schliiter, who strengthens the 
suspicion that Gradmann’s theory more successful South Germany, while the 
north-west new principles must followed. While there consensus opinion 
upon the Steppenheide idea, Schliiter uses with masterly results for his particular 
purpose. 

Many hundreds studies have been devoted the geography 
Germany and Schliiter uses them all. His book sound key their relative value 
and their bibliography. regrettable that the author could not complete the regional 
treatment Central Germany and the north-east his regional volume for thinks 
that the dry, loamy and limestone areas Thuringia are crucial for any studies the 
continuity occupied surface. Nevertheless the volume excellent introduction 
any more detailed study the geography Germany and the analysis the 
fundamental units German settlement. Schliiter etches classic pattern, indicating 
the many chambers constant settlement, their relation each other, early 
German history and Roman occupancy and sets the stage for the later medieval 
expansion into the forests and against the Slavs. Such well-known contrasts settle- 
ment those Muschelkalk and Buntsandstein, loess and glacial clays, are seen 
their complexity lying the substratum German history. The essential con- 
tinuity pattern across the frontiers German speech clearly established. The 
footnotes even achieve critical bibliography that will save student much labour. 
the background provided this mature and seminal book and map one can con- 
struct the design which German history. crowns life’s work singular 
dedication. 


TOURING CLUB ITALIANO, 1894-1954 


The Touring Club Italiano has issued imposing volume mark the sixtieth 
anniversary its foundation. Edited, and largely written, Guiseppe Vota, the 
volume gives detailed history the Club and its activities, and particularly its 
various publications (‘I sessant’anni del Touring Club Italiano, The 
starting for cyclists with less than one thousand members, 
has expanded with the development methods travel, and has now membership 
380,000. has done much not only assist the tourist, but advance geo- 
graphical knowledge, and raise the standard cartography. Its ‘Guida 
first published 1911, well known, its periodical ‘Le Vie its 
earliest years began issue special editions maps published the Istituto 
Geografico Militare, but one its principal cartographic contributions the map 
Italy seven colours the scale 250,000 sheets. Based official 
surveys, but specially designed for travellers, was prepared the Agostini 
Cartographic Institute 1907, and has been frequently revised and re-designed. 
The most important production, however, probably the ‘Atlante Internazionale,’ 
outcome the resurgence national sentiment 1917. Its inauguration owed 
much Luigi Vittorio Bertarelli, founder and director the Club, who was 
assisted the geographer Olinto Marinelli and the cartographer Pietro Corbellini. 
Among other features, the Atlas employed the R.G.S. system for the transliteration 
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names non-Roman scripts. Recognized its publication 1927 out- 
standing cartographical achievement, has been frequently revised, and new 


edition with numerous new maps will shortly appear for the sixtieth anniversary. 


THE GLACIERS THE KULU-LAHUL-SPITI WATERSHED 


The mapping the region covered Survey India Sheet 52.H comprising the 
watershed where the provinces Kulu, Lahul and Spiti come together dates from 
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1849-63. South Shigri, the Chandra Valley where the river makes right-angled 
bend from N.-S. E.-W., the present map shows number valleys, the Bara 
Shigri, Gyurdi and others without names, with the watershed between them. 

September 1953 small climbing expedition (A. Gunther and 
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Kempe) entered this area from the Chandra Valley and made its base camp the 
meadow the Shigri Flats. ascended two glacial valleys, one rising steeply due 
east Shigri, the other the Bara Shigri, and ascended two peaks each about 
20,000 feet above these valleys. The purpose these ascents was view the area 
soon was discovered that the map bore little relation the 

From records appears that previous expedition had entered the area, but there 
had been two three expeditions which had explored the peaks the west and north, 
and which had crossed the passes joining Kulu with Spiti the south. 1941 Major 
Roberts approached the peaks the Kulu Divide from the west the Tos 
and climbed Dharmsura (21,148 feet) which called the White Sail Peak. From 
this looked down onto the Bara Shigri Glacier which describes running 
straight main road and saw maze Spiti mountains, and beyond them 
Tibet.” 1951 Berrill and Jan Graaff made attempt Pt. 20,570 the 
north this area, but were stopped technical difficulties the west shoulder near 
the summit. The photographs taken Berrill this climb have helped complete 
the map south and south-east. Later 1951 also, Jan Graaff with made 
the ascent peak 20,300 feet, just the west Pt. 20,830, called Rubal Kang 
(or Turtle Peak), the Kulu Divide. From this, about three miles the north, 
they saw the large junction the Bara Shigri glacier below Camp called for 
Konkordia the map attached. 

the autumn 1954 another small expedition (including Webster and 
Henley) planned reach Konkordia via 18,000 foot glacier pass from the west, 
seen the year before. There were three possible routes it. From the south the 
Dibibokri and the glaciers the Dharing Dhar; the Tichu and the Tos 
(East) glacier from the north-west. The first presented long and severe carry. 
Against the second, the Tichu Na, had been warned Snelson, that the snout 
the glacier lay gorge 100 metres wide dangerous state decay, and that the 
cliffs below could hardly negotiated pack animals. The third alternative, 
therefore, seemed offer the best hope. 

Base camp was therefore pitched mile south the snout the Tos (Main) glacier 
(12,868 feet). The weather was unusually bad, and seven days were lost before 
reaching the col mile east 19061, which Major Roberts had marked with cairn 
1941. From this point seemed the glacier pass above Konkordia lay behind 
magnificent peak miles the east. The crossing into the Tichu ice col 
the east appeared feasible, and Konkordia might reached two three days’ 
glacier trek, five days from the Tos base camp. The snow col the head the 
long 'Tos (East) glacier under the watershed also appeared negotiable. 

The Bara Shigri glacier indeed straight main road, lying parallel the 
magnificent line the Kulu peaks, but difficult fit its length (judged the 
ground) into the space shown the map. Indeed, until Jan Graaff confirmed that 
Pt. 20,830 commanded the valley river flowing the north-east, presumably the 
Gyurdi, was thought that the Bara Shigri-Gyurdi watershed lay still further the 
south. Despite this, difficult make the Bara Shigri Glacier less than miles 
Another discrepancy appears occur the distance from the Chandra River 
the watershed above the Shigri Glacier, the Bara Umga pass and Pt. 21,165 feet, 
Papsura. One’s inclination would shorten this distance mile two. 

The findings both expeditions have been put the positioning 
it, the 1921 survey the peaks the Kulu Divide from Pts. 21,165 21,760 
assumed correct. The 18,000-foot ice pass west the so-called ‘‘Konkordia 
may lie, our estimate the length the Bara Shigri Glacier correct, not far 
the north-west Pt. 20,830, and may therefore reached the glacier rising 
from the Tichu from the west. These findings, subject accurate survey, and 


Alpine 288 (1954). 
Alpine 53, 265 (1942). 
Himalayan 18, 110 (1954). 
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the magnificence the Bara Shigri Glacier basin were unexpected. The party was 
not equipped with surveying instruments, nor with the means determining dis- 
tances which are always deceptive the Himalaya. These are invariably greater than 
they appear and errors occur they are more likely underestimate than over- 
estimate the true distances. 

the spring 1955 the R.A.F. Mountaineering Association plan enter the 
Bara Shigri basin explore more thoroughly and climb some the magnificent 
peaks surrounding it. This party may much solve the problem the glacier 
system and its relation the Kulu peaks. 


CLASSIFICATION CLIMATES 


The itch give expectant world the perfect classification climates 
temptation that few climatologists have been able resist. Each successive author 
entering the field presumably believes that last has found the right answer, and, 
even occasionally admits its imperfections, claims that his new system has 
least some merits not possessed its predecessors. 

Dr. Knoch and Dr. Schulze, with great pains and characteristic German 
thoroughness, have recently marshalled, surveyed and compared most the attempts 
from the ancient Greeks the present day (Erganzungsheft 249 Petermanns 
Geogr. Mitt. 1952). But although their bibliography lists 314 publications many 
languages, still not complete list those who have written critically analyti- 
cally related subjects. For instance, there mention Russel’s concept 
‘climatic years,’ Martin Vahl’s ‘Biochores’ which have found place Danish 
atlases for many years; and any discussion evapo-transpiration one would have 

some reference Penman, even though has not yet incorporated his 
eminently practical studies water-use and need, into system classification 
climatic types. 

The motley collection classificatory systems organized and arranged the 
first parts the supplement according the basic principles and the 
purpose view each author, thus presenting for the first time classification 
classifications. 

reminding the embarrassing choice available elements they immediately 
focus our attention one the inherent impossibilities realizing the aim 
devising the perfect and universal classification. Sunlight, temperature, rain, winds 
—any these may adopted, but manifestly they cannot all incorporated, and 
many them are capable treatment, within the chosen element elements 
climate, according means, extremes, ranges, duration, thresholds, summation 
combination various forms. Clearly selection must made, and some things must 
omitted; the final classification, then, not one climate, which embraces the 
totality atmospheric phenomena, but only parts. The selection that ultimately 
made depends the prime interest the classifier, and herein lies the explanation 
the lack uniformity principles. There agreement what classification 
for and who use it; what suits the geographer, because groups together 
similar environments, offends the meteorologist because does violence funda- 
mental dynamic concepts, and the one that most nearly satisfies the botanists and 
plant geographers gives satisfaction the physiologist and sociologist concerned 
with the reaction quite another group living things with totally different reactions 
some other set climatic conditions. 

their survey the long history attacks this tough problem the authors 
have posed the question, but have offered answer. The tone their brief Zusam- 
menfassung pessimistic but not desperate. They still hope rather vaguely for 
solution, either along the lines dynamic climatology tentatively outlined Ber- 
geron, amplification the entirely different methods Koppen and Thorn- 
thwaite. They cannot bring themselves the conclusion, which seems inescapable, 
that climatology not yet science its own right, but the handmaiden geo- 
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graphy, ecology, pedology, hydrology, physiology, crop husbandry, meteorology, 
etc., for each whom she called upon perform specialized duties and explain 
particular facts observation. Each scientist may choose the classification that best 
serves his particular need; there not, and probably can never be, all-purposes 
best. 


TRANSLATION “THE WHITE DESERT’ JOHN GIAEVER 

connection with the review this book which appeared our September issue, 
should have been stated that the difficult and very successful work translation 
from the Norwegian was accomplished Miss Huggard. Miss Huggard, who 
has translated many novels and travel books, from French, German, Dutch and 
Scandinavian languages, Modern Language graduate the University Oxford 
and has worked for many years translator and publisher’s reader. 


NATURAL RESOURCES’ 


our review ‘Japan’s natural resources,’ Edward Ackerman (Geogr. 
120 (1954) 504), mention should have been made the Cambridge University Press 
who act agents this country for the University Chicago Press. The English 
price the book 6d. 


SURVEY RESEARCH PROGRESS THE MIDDLE EAST 


The Middle East Institute preparing for publication annual Survey Research 
Progress the Middle East. Geographical limits: the Arab countries, Israel, 
Turkey, Iran, Afghanistan, North Africa, the Sudan, Ethiopia and Eritrea. Discipli- 
nary limits: the social sciences and appropriate aspects related fields (e.g. linguistics, 
archaeology, art, law and Islamics). Chronological limits: none (ancient, medieval and 
modern). 

All those currently engaged research the Middle East are urged submit 
the following information name, address, topic investigation, sponsoring organiza- 
tion (if any), date completion, and pertinent comments the nature 
the research, sources being used, and method approach. 

Correspondence should addressed to: Survey Research, The Middle East 
Institute, 1761 Street, W., Washington D.C., U.S.A. 


SOVIET GEOGRAPHICAL SERIALS THE SOCIETY’S LIBRARY 


BULLETIN THE ACADEMY SCIENCES THE U.S.S.R.: GEOGRAPHICAL 
Dokuchaev concerning the zonality soils: Rozov. Atmospheric dust 
the Caspian Sea: Bryevich and Gudkov. Causes circulating currents 
round islands, and counter-currents peninsular coasts: Shtockman. Some 
natural characteristics agricultural areas the Amursk oblast’: Nikols- 
kaia. Problems the tectonics the Issyk-Kulsk valley and surrounding 
Rantsman. Some factors recent investigations glaciers Kazakstan: 
Palgov. Age the soils Northern Uzboi: Lobova. The history 
professorial chairs geography Russian universities: Esakov. The 
principles indication relief hypsometric maps: Meshcheryakov. 

BULLETIN THE ALL-UNION Moscow- 
Leningrad, for 1954. No. Geographical research into the terri- 
tories administrative regions, with special reference the Oyatsk district the 
Leningrad oblast’: Birkengof and Darinskii. Types district and 
regional landscapes the central Black-Earth oblasts: Mil’kov. biblio- 
graphy geographical literature published the U.S.S.R., and acquired the 
Library the All-Union Geographical Society between January and June, 1953. 
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NOTES 


The Trustees the Emslie Horniman Anthropological Scholarship Fund invite 
applications for HORNIMAN STUDENTSHIPS 1955, received 21, Bedford Square, 
W.C.1, not later than April 1955. Particulars are also announced the Council 
the Royal Anthropological Institute the for the best essay 
submitted not later than April 1955 upon the results anthropological work 
carried out the preceding ten years; conditions entry may obtained from the 
Institute 21, Bedford Square, 

* + 

new Bibliography for geographers has recently been inaugurated the Georg 
Westermann Verlag, Braunschweig. ‘WESTERMANNS GEOGRAPHISCHE 
covers all geographical periodicals German and important ones published other 
countries. addition about one hundred periodicals regularly indexed, includes 
all publications German university institutes geography and academies. The 
entries are perforated slips, for mounting cards index, desired. Ten 
issues will appear year, and the price each issue DM. 

* * * 


Mexico City September 1956, and Organizing Committee has been nominated 
the President the United States Mexico, under the chairmanship His 
Excellency Gilberto Loyo, Minister National Economy. The Executive Committee 
presided over Mr. Jorge Cumming Petroleos Mexicanos, and all enquiries 
should addressed the General Secretaries Congreso Inter- 
nacional, Comité Ejecutivo Organizador, Balderas Mexico D.F., Mexico. 


The held its second Annual General Meeting 
November 1954, and Group-Captain Laws and Mr. Paton were 
elected Vice-Presidents. his address Chairman, Group-Captain Laws men- 
tioned that the Society’s membership had risen over 300 the two years its 
existence, and that the Photogrammetric Record was highly commended photo- 
grammetrists all over the world. The Royal Geographical Society represented 
the Council the Photogrammetric Society Major-General Brown. 

* * * 


The INTER-UNIVERSITY GEOGRAPHICAL CONFERENCE held Hull 
from 12-16 April 1955. Enquiries should addressed Mr. Shaw, Con- 
ference Organizer, The University, Hull. 

* 


Coloured facsimiles Maps England are again sale through 
H.M. Stationery Office. These maps were originally published the British Museum 
before the war the following counties are available 12s each, size inches: 
Cornwall (1575), Essex (1576), Hampshire (1575), Suffolk (1575), Kent, Surrey, 
Sussex and Middlesex (1575), Lancashire (1577), Oxford, Bucks and Berks (1574). 


* * * 


During November 1954, the held exhibition old maps 
the Fenland Peckover House, Wisbech. may recalled that this was formerly 
the residence Lord Peckover, whose generosity the Society indebted for 
several important early atlases. The exhibition opened with lecture the history 
surveying Mr. Cyril Kenney, illustrated slides items his collection. 
addition early county maps, there were exhibited examples early detailed maps 
the Fens, largely the work William Haywood, maps relating the various 
drainage schemes, and the navigation the Nene and the reclamation its estuary. 

* 
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SAMUEL WHITTEMORE BOGGS 
1889-1954 


Dr. Boggs, Special Adviser Geography the Department State the 
United States Government, and Life Fellow this Society since 1920, died after 
operation the fourteenth September last. Dr. Boggs was born Coolidge, 
Kansas, and was educated Berea College near Lexington, Ky., the oldest the 
Kentucky mountain schools. there took his degree law 1909. After studying 
the Yale Theological Department for further year, undertook secretarial work 
for organizations connected with foreign missions, and eventually became head the 
Foreign Survey Department the Inter-Church World Movement New York, and 
America’s foremost authority missionary geography. graduated from 
Columbia University 1924, and was then appointed geographer the State 
Department Washington, D.C. 

Dr. Boggs first became known here one the four American delegates 
the International Map Conference held London 1928. that occasion pre- 
sented paper new projection for world which was later read 
before the Society, and attended meeting the Permanent Committee Geo- 
graphical Names. also attended the Centenary Meeting the British Association 
London 1931, and scon became well known abroad one his country’s 
representatives the Congresses the International Geographical Union. home, 
took active part the work the United States Board Geographic Names, 
and was chairman both its executive committee and its committee foreign 
names from 1927 until 1934. was one the Board’s representatives the informal 
conference between and the PCGN London 1947. was chairman the 
committee the U.S. Board Maps and Surveys the International Map the 
World from 1928 until 1942. attended the second, third and fourth assemblies 
the Pan American Institute Geography and History, and was United States 
delegate the First Pan American Consultation Geography, held Rio 
Janeiro 1949. 

1940 Boggs produced the book ‘International boundaries’ which established 
him political geographer authority, particularly the difficult question 
territorial rights over water areas. The late Mr. Hinks reviewed the book 
long, analytical article (see (1940) 286-9) which reveals something the 
character both men. the review copy, where Boggs had written com- 
pass” Hinks wrote the margin “‘a pair (p. 182). Berea College con- 
ferred the degree sc.D. Boggs 1949, for “‘scholarly papers emphasizing the 
important field work yet done the physical, biological and social 
His main work scattered, not only through geographical publications but philo- 
sophical, legal and official journals. Its wide range expresses his fundamental human- 
ism, and such titles articles (1945), (1947) 
and atlas (1949) register his efforts stimulate the growth 
educated public opinion. Those who knew him would agree that his quiet tenacity 
and his Christian fairness and honesty marked him one small band which gives 
the strength the link between the United States and Great Britain. 


SIR EDWARD KEELING, M.c. 
1888-1954 
Sir Edward Keeling, who died November 1954 the age sixty-six, had 


been Fellow the Society since 1920. was first elected the Council 1936. 
was Vice-President from 1941-49, and served Councillor from 1949-50. 
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Keeling’s business experience and acumen made him especially valuable member 
the Society’s Finance Committee. the same time, his first-hand knowledge 
the Near and Middle East gave him special interest the Society’s projects for 
exploration and research those regions. 

Edward Herbert Keeling was educated Bradford Grammar School, which his 
father was eminent headmaster, and University College, Oxford. His long 
association with the East began when, young man, became Secretary the 
Burma Harbour Commission. During the First World War served with the Indian 
Army both India and Mesopotamia, and was taken prisoner Kut. The story 
his subsequent escape into Russia has long been classic escape literature. After 
the War, during which was awarded the Military Cross, travelled Russia, 
Anatolia and Kurdistan. 

Keeling’s keen politics led him eventually the House Commons, 
which was elected Conservative Member for Twickenham. 1939 joined 
the R.A.F. for the duration hostilities. Besides his Parliamentary duties, which 
showed himself most conscientious and vigilant defender the interests his 
constituents, and tireless asker questions the House, served, apart from the 
Royal Geographical Society, the Committee the National Trust. was for 
many years Honorary Secretary the British School Archaeology ‘Iraq, was 
Deputy Chairman the Georgian Group, and Chairman the Income Payers’ 
Society. was member the Westminster City Council for many years, and was 
Mayor Westminster from 1945-46. His activities member the Parlia- 
mentary Conservative Commonwealth Affairs Committee involved him much 
valuable work behalf colonial students this country. For these and many 
other public services, was knighted 1952. 

those who met him for the first time, Edward Keeling must sometimes have 
appeared slightly brusque and even forbidding man; but his manner, born 
natural reserve, hid both kind heart and very generous nature, those who came 
know him well (as eventually discovered. was man with strict standards 
both conduct and work which applied first and foremost himself. un- 
ceasing toiler for the innumerable public causes which did much help, 
never spared himself, and this remorseless expenditure energy many different 
and disparate directions undoubtedly told him the end. 


LIEUTENANT-GENERAL NORTON 
1884-1954 


Lieutenant-General Edward Felix Norton, M.c., died November 
1954, the age seventy. served with distinction the Royal Artillery the 
First World War and took part the 1922 and 1924 Mount Everest Expeditions; his 
outstanding achievement June 1924, which described this issue 
Eric Shipton, was recognized the award our Founder’s Medal 1926. 

Norton was keen soldier and sportsman and won the regard and affection all 
who knew him. took special interest geography and natural history; had 
been Fellow our Society since 1923. M.-C. 


JOHN GREGERS ROSENSTAND ELBO 
1922-1954 


John Elbo died March 1954 Carlton, near Cambridge, after long and 
cruel illness, the age thirty-one. was born London May 1922 and was 
educated Mill Hill School. During the Second World War served the Royal 
Air Force, and was chiefly engaged intelligence work for which his linguistic 
accomplishments suited him very well. After demobilization 1946 went 
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Cambridge, and December that year was appointed Assistant Scandinavian 
Studies the Scott Polar Research Institute. The war having robbed him 
university training, became undergraduate Trinity Hall 1947. read 
modern languages, and took his degree 1950. 

During this time, however, continued work part time for the Polar Institute, 
and specialized study northern Scandinavia, Svalbard and Greenland. For this 
was well equipped, virtue both Scandinavian background and deep interest 
the north; for his parents were Danish, and the great Arctic traveller Knud Ras- 
mussen had been friend the family. published many careful papers the 
Polar Record, variety subjects: for instance, Svalbard the Second World 
cryolite mining Greenland, reindeer migration northern Scandinavia. 
1948 spent the summer Spitsbergen with party from the Scottish Spitsbergen 
Syndicate. 

1950 decided study for research degree the field Eskimo philology; 
was especially interested the historical relationship certain dialects. was 
promising subject for him, and had the advantage personal contact with the 
Danish school linguists whom much the earlier work had been done. But 
was never able finish his thesis. Symptoms serious illness had already 
appeared, but they were apparently checked operation Sweden 1949. Now 
they reappeared and could not arrested. 

John Elbo came his research with critical and enquiring mind, and wide field 
interest. This last sine qua non for the specialist polar studies, which are 
cross section the arts and sciences they affect the polar regions. was equally 
home discussing Eskimo ivory carving, educational policy Greenland, small 
boat operation Spitsbergen; and his interest ranged far beyond the already broad 
scope his day-to-day work. had most delightful personality, and invariably 
acted towards his fellows with generosity, kindness and thoughtfulness that were 
remarkable. His conversation was stimulating and his views any subject were 
worth hearing. His friends will sadly miss his charm; but those who saw him near the 
end his short life feel uplifted the extraordinary dignity and courage showed 
the face his final illness. 


ROBERT ARTHUR HEXT 


The death occurred London recently Mr. Robert Arthur Hext, for years 
the staff the Society which joined October 1913. the time his 
retirement November 1953 was the Society’s Accountant and Clerk the 
Geographical Club, with which had been connected since 1920. Mr. Hext 
served the Royal Artillery during the First World War, when was badly 
wounded, and during the last war was keen member the Home Guard. was 
particularly fond music and belonged for many years the choir St. Margaret’s, 
Westminster. was disappointment both his family and his many friends 
that, owing the ill health which obliged him leave the Society’s service pre- 
maturely, was not able enjoy his retirement had hoped. Mr. Hext will 
remembered with much affection his colleagues, and with respect and friend- 
ship the many Fellows who came contact with him. 


LIEUTENANT-GENERAL SIR CHARLES DOBELL, C.M.G., 


1869-1954 
Lieutenant-General Sir Charles Dobell died London October 1954 the 
age eighty-five. was commissioned the Royal Welch Fusiliers 1890 and 
saw active service India, South Africa, China, Nigeria, the Cameroons, Egypt and 
Palestine. became Fellow the Society 1947, and until his death was familiar 
figure our house. 
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RIDGE AND FURROW BUCKINGHAMSHIRE 


Since have been the principal protagonist the view that ridge and furrow 
represent fossilized open-field strips, should like comment briefly Dr. Mead’s 
important contribution the discussion (Geogr. 120 (1954) His own esti- 
mate his results seem once too modest and too agnostic. They are too 
modest because have never had the extent this man-made feature accurately 
demonstrated for area wide whole county; equally important are the blank 
areas where ridges were found, area most extensive south the Chiltern 
scarp, the very area where open fields the conventional type fail appear early 
seventeenth century glebe surveys. contrast, the parishes north the scarp are 
seen the same glebe surveys the normal Midland open-field type, with 
some significant instances corroborating the contention that was common 
alternative name Elizabethan England for what now call but which 
was then called “‘land” 

think Dr. Mead too agnostic when, after detailed comparison between the 
1769 map Soulbury and the modern air photographs, writes: only indis- 
putable fact that all the ridge and furrow has some time been under the plough.” 
One important conclusion his needs bringing into greater prominence: 
day ridge and furrow complexes fit convincingly into the eighteenth century furlong 
pattern.” That is, the visible ridges today are gathered into groups whose bound- 
aries and (or axis) are identical with the blocks strips shown the open 
field map. This what believe such comparisons will always show, and what all 
own comparisons dozen counties have always shown. 

Some critics, notably Mr. Nightingale, seem satisfied with this equation 
ridge complexes with furlongs, and the guise prisoner’s friend have warned 
from going further and trying equate individual strips with ridges. 

still obstinately believe that possible pass this second equation, although 
for many purposes the truth the first would suffice. reason for wanting 
establish equation all has always been order provide tool for reconstructing 
open-field geographies where open-field maps have survived, and tool which 
enabled even furlongs drawn out all over the 6-inch sheets Buckinghamshire 
would satisfy most the purposes such reconstruction. 

would submit that the emphasis Mead’s paper the main trouble. me, the 
important fact—not brought enough into prominence that 
framework holdings may not have been precise record Looking the 
map and thinking other open-field maps would say that certainly not such 
record, and that—as Mead admits his next sentence—‘‘one holding embraced 
several each holding outlined the map 1769 did not equal one strip 
then one would not expect find the same number ridges strips. Thus Mead’s 
findings not invalidate equation,” for the comparison ridges must 
with strips and not with holdings. Even the sixteenth century when the first 
open-field maps appear, there had been good deal consolidation, making man’s 
holding consist two, three four adjacent strips. Fortunately such maps usually 
have tenants with single strips scattered about the map from 
which the size the original strips can assessed. compare ridge and furrow 
with anything else except the strips like arranging identification parade where the 
accused man not present. 

When Mead says, therefore, area does not produce convincing evidence 
ridge and furrow identification with pre-enclosure strip. Only one furlong out nine 
provides the required cannot admit the death-blow second 
equation. The identity has not really been tested Soulbury. had hoped able 
make more than negative criticism, and set out the number unit strips which 
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assessed each Soulbury furlong, that some other observer could judge whether 
this number corresponded the visible ridges. Unfortunately eyes cannot manage 
the very fine subdivision areas Dr. Mead’s Figure and figures will have 
margin error estimating, but—to give example the correction would urge 
—Dr. Mead counts five holdings Fern Hook Furlong the top right-hand corner 
his inset figure. eye, estimate least thirteen strips within the five hold- 
ings, but would not surprised know that the original large-scale map one could 
accurately measure many sixteen seventeen. Similarly, Broad March which 
has twelve holdings the 1769 map must have had least twice many strips. (As 
his own Figure shows, Dr. Mead’s total 10-plus-7 ridges over this area fails 
allow for the ridges erased from the central area between the group ten and the 
group seven.) 

The task would-be correlator never easy. The intrusion hedge road 
makes easy add subtract ridge unwittingly, and the normal experimental 
error over large furlong may big two three ridges. But the important 
thing begin equating furlongs the open-field maps with blocks ridges. 
Here, think, Dr. Mead and are accord. Soulbury satisfies equation one. 
then established that the ridges are the creatures open-field world; oblivious 
modern hedges; made ploughmen working within bounds corresponding, not 
the hedged fields, but quite different set boundaries etched out furlong- 
divisions, the bounds which show clearly all open-field maps. 

Finally, Dr. Mead’s paper had encouraged any one out into the fields 
make further comparisons and test equations, and comments have dis- 
couraged such adventure, the loss would have made wish had kept silent. 
With the right type map and the type terrain which ridging prominent, the 
careful surveying skill which geographers command can great value the 
debate the origins this prominent midland and northern landscape feature. 


The University, Leeds 


This comment springs from private discussion between Dr. Mead and Mr. 
Beresford, Lecturer Economic History the University Leeds, whose 
work ridge and furrow was mentioned Dr. Mead’s paper (Geogr. 120 (1954), 
34-42). The note printed here, which complements some the introductory com- 
ments the letter Mr. Robert Aitken (Geogr. 120 (1954) 262), represents point 
view with which Dr. Mead substantial agreement. respect Mr. Aitken’s 
letter, Dr. Mead admits that his reference soil science may subject misinter- 
pretation. explains that the soil horizon will presumably reflect some measure 
the period during which area land has remained undisturbed beneath vegeta- 
tive cover (here, commonly permanent grass). Chemical and/or structural analysis 
may make possible calculate this period and the soil scientist might thereby make 
contribution towards calculating the age ridge and furrow particular area. 
Secondly, Dr. Mead adds that although, Mr. Aitken suggests, surveys may have 
been widespread the time enclosure awards, assured students local 
records that Bucks the type material provided Woodward extremely scanty. 


Roppy OWEN 


“D. M’s.” admirable tribute that most remarkable and very gallant man 
Captain Roderic Owen the September issue the surprising that 
the author does not acknowledge the estimation our past President—Sir Francis 
Younghusband—had him, for must surely the last word admiration that one 
strong man could have another. Thus, writes Roddy Owen: 

man came most admire all have met life. was sportsman 
the truest type. The best gentleman rider his day, was utterly fearless, with 
perfect physique, the eyes hawk, irresistible charm, direct speech, decisive act, 
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was the soul honour. Courtesy all, cordiality most, friendship for the 
chosen—was the way Roddy Owen.” CARRUTHERS 


Elder Farm, Grimston, King’s Lynn, 
October 1954 


GEOGRAPHICAL HISTORY THE MESOPOTAMIAN PLAINS 


The flooding the marsh areas the Euphrates and Tigris engaged the attention 
less geographer than Eratosthenes, father scientific and 
put forward very strange theory what became the surplus water. Strabo 
(16.1.12) says: 

when mentions the lakes near Arabia, says that when the water 
deprived exits, opens underground passages and through these flows under- 
ground far the country Coele-Syria name often extended antiquity 
include Palestine), and that pressed into the region Rhinocolura (El-‘Arish) 
and Mons Casius and forms the lakes and pits there. But not know whether 
not his statement plausible. For the side-outflows the Euphrates which form the 
lakes near Arabia and the marshes are near the Persian Gulf and the isthmus which 
separates them neither large nor rocky, that was more likely that the water 
forced its way into the sea this region, whether underground the surface, than 
that traversed distance more than 6000 stadia, through country waterless 
and dry and that too when mountains intervene.” 

However wrong this instance, Eratosthenes was evidently well acquainted 
with the migration underground water and, had turned his attention the 
deserts west Egypt, might have anticipated the late Dr. Ball postulating 
universal water table beneath the Libyan Desert. curious that did not ascribe 
the origin the Dead Sea water part too the Euphrates. But, perhaps did. 
only know his views through Strabo. Murray 


Rimhan, Milltimber, Aberdeenshire, 
October 1954 


MEETINGS: SESSION 1954-55 


Meeting November 1954. The President the Chair 
Film: Powered Flight 
Meeting November 1954. The President the Chair 
Paper: The North Greenland Expedition. Commander Simpson 
Meeting December 1954. The President the Chair 
Paper: Persian journeys. Colour films with commentary Sir Clarmont Skrine 
Meeting December 1954. The President the Chair 


Elections Fellowship: Ramapada Banerjee, B.sc.; John Bartholomew, Jnr.; 
John Graham Blacker; John Cartwright; Brigadier Arthur Dowson; Rev. 
Hathaway; Guy Kingdon; Burdett Lee, m.sc.; Littlewood, B.sc. 
(ECON.); William Mayo, B.A., M.A.(UNIV. MICH); Eric Naylor; Mrs. 
Oelrichs, M.A.; Ronald Owens, Mrs. Margaret Roots; Peter Scott; Miss 
Ada Smith; Dr. Stanley Soltau, John Wightman, J.P., F.z.s.; Mrs. Marian 
Wilkinson, 

Elections Associate Membership: Miss Anne Iredale; Miss Katherine 
Vivian Norman Maggs; Miss Margaret Stenning; Miss Gertrude Wignall 


Paper: The New Zealand Himalayan Expedition. Charles Evans 
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Meeting December 1954. President the Chair 

Paper: Northern Sea Route the U.S.S.R. Terence Armstrong 
Meeting January 1955. The President the Chair 

Paper: African Journey. Spencer Chapman. joint meeting with the Geo- 
graphical Association 
Meeting January 1955. President the Chair 

Elections Fellowship: 'Toe Aung, Geoffrey Barker; James William Barry; 
Sean Finbarr Begley; Sidney Bernstein; Brian Joe Lobley Berry; Rev. Thomas Perry 
Brannon; James King Brock; William Asher Brown; Miss Alice Rose Bunch; 
‘Terence Ernest Cale, Leonard James Callaghan, Mrs. Ruth Cam; 
Donald James Cawthorn, Jack Ronald William Cheatle; Dr. Edward Cole 
B.A., B.TH.; Lieutenant Cole-Mackintosh; Paul Fenimore Cooper, Jnr. 
Percy Philip John Watson Cowie, B.sc.; Ian Frederick Charles 
Lewis Davies, B.sc.; Mile. Jacqueline Descampes; Samuel Ferguson; Patrick 
Berisford Fisher; Geoffrey Noel Gawler; Philip Arnold Gower; Donald Cumming 
Grant; John Frederick Griffiths; Kobina Hagan; Miss Angela Mary Harding; Miss 
Donnette Hatch; Ward Llewellyn Havard; Frederick Vincent Heaton; Dudley 
Gordon Hillier, Miss Marjorie Sheila Eckford Horne, Major Frederick 
Robert Armstrong Hynds, Mrs. Monica Jackson; Jeejeebhoy, 
Andrew Johnson, George Sherratt Johnson; James Henry Johnson, 
Inst. Lieutenant Hugh Prosser Jones; Lieutenant-Colonel Percy Frederick Keene; 
Miss Mary Kinton, Miss Anita Krefting; Last, Francis Theodore 
LL.B.; Thomas Henry Munro; William Ignatius Orchard, Jnr.; David Arthur 
Carlisle Peterkin; Miss Margery Pugh; Stanley James Read; Mrs. Edna Ridley; 
Peter Aled Roberts; Miss Mary Stewart Robertson, Stanley George Sargent, 
B.sc.; Mrs. Sylvia Mary Saunders, B.A.; John Henry Seager; Derek Royston Staveley; 
Miss Sylvia Mary Swinburne; Rajindra Thapar; Kathleen Marjorie 
Thompson; Bryan Francis Waites; Miss Margaret Ilene Walker, Hugh Morgan 
Walters Donald Louis Waters George Henry Mrs. Frances Mary Bradford 
Thomas Ralph Hunter Williams 

Elections Associate Membership: Miss Janet Burnell Arkinstall; Miss Fiona 
Katherine Black; Miss Bernice Broggio; Miss Patricia Ann Cook; Miss Valerie Enid 
Petra Coventon; Miss Margaret Dibb; Russell John Feaver; John Grigg; Michael 
John Anthony Richard Marchant; Richard Ian Paul Moritz; O’Neill; 
Miss Barbara Richardson; Miss Jeanne Mary Saunders; Miss Brenda Mary Thomp- 
son; Miss Margaret Cecilia Truman; Miss Margareta Josephine Tyler; Miss Patricia 
Wagstaff; Miss Katharine Wendy Walters 

Paper: Ascent Professor Desio. joint meeting with the Alpine Club 
Meeting February 1955. The President the Chair 

Elections Fellowship: Miss Ursula Baker; Eric Barker, Nigel 
Brown Sir Christopher John Chancellor, Henry Raymond Chantler, 
B.A.; Thomas Harry Dalton John Antony John Dunkerley 
Charles Stewart Eadon-Clarke Richard Eller; Henry Frieswyk Miss Daphne 
Gould; John Hall; Denis Hart, Captain Marcus Harvey; 
Miss Mary Hill; Reginald Hindley Derek John Hutton; Naryman 
Captain Colin Courtenay Lowry; Major Mackintosh 
Gordon John Marfell Miss Eileen Pierce Zdzislaw Radowicz, 
Reddaway Herbert Shields; James Smart; Professor Harold Sprout 
Jean Luc Miss Ethel Trench 

Elections Associate Membership: Frost Peter John Perkins John Keith 
Russell John Raymond Wolforth 

Paper: The South Georgia Survey. Duncan Carse 
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THE ROYAL GEOGRAPHICAL SOCIETY 


Lonpon, 
FELLOWSHIP AND ASSOCIATE MEMBERSHIP 


The object the Society being the Promotion and Diffusion Geographical 
Knowledge, has always welcomed its Fellowship those anxious further 
this object and support, well those able take more 
active part the work discovery and exploration. 

The Bye-Laws provide that candidate for admission the Fellowship 
the Society must proposed Fellow known him and 
seconded another Fellow. Further, that candidate not eligible until 
(or she) twenty-one years old, holds Commission Her Majesty’s 
Forces (or she) matriculated student University the United 
the Self-Governing Dominions. Proposal forms can 
obtained application the Director and Secretary. 

Every Fellow shall required pay election either Entrance Fee 
and Annual Subscription for the current year and thereafter Annual 
fee 

The Entrance Fee and first Subscription may paid four quarterly 
instalments each; the Entrance Fee and first two Annual Subscriptions 
paid four arly instalments each. Thereafter the Annual 
Subscription may continue paid four quarterly instalments each 
two instalments each respectively. Entrance Fee and 
Annual Subscription may paid instalments only where payment made 
Banker’s Order. Half-yearly instalments shall due the January 
and the rat quarterly instalments shall due the January, 
ist July and 1st October. 

For Fellows who are under the age years election the Entrance Fee 
shall reduced from £2. The Entrance Fee and first Sub- 
scription may paid four quarterly instalments od. each the 
Fee and first two Annual Subscriptions may paid four half- 
yearly instalments 10s, od. each: thereafter may instal- 
ments above. Entrance Fee and Annual Subscription may paid 
instalments only where payment made Banker’s 

Fellows may compound for their Annual Subscriptions any subsequent 
time payment £60 less for each Annual Subscription paid excess 

No. Fellow shall entitled vote enjoy any privilege the Society 
while 

The Bye-Laws the terms Associate Membership provide that— 

candidate must not less than and not more than years age. 
(or she) must recommended Fellow, University School authority. 

Subscription shall per without Entrance Fee. 

attaining the age Members become eligible for 
Fellowship. The Entrance Fee shall waived provided they have been 
Members for years. Otherwise Associate Membership shall cease 

All subscriptions are payable advance, rst January each year. 


The privileges Fellow Associate Member admission (with 
one Friend) all ordinary Meetings the Society, and the use the Society’s 
House, Library and Map-room. Each Fellow entitled receive copy 
The Geographical Associate aave the choice receiving 
either The Geographical The Magazine. Associate 
Members may not describe and vote Annual 
Special General Meetings. 

pamphlet giving details the Society ant the Charter and 
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Made and printed Great Britain 
for the Royal Geographical Society 
Clowes Sons, Lid., Beccles 


Entered second class mail matter 1898) the 
New York Post Office, N.Y. 
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